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U .S . Depar tm ent of E nergy
F ernald E nvi ronm ental  M anagem ent P roject

D IS CL AIM E R

T his  repor t i s  an independent product of the T ype B  Inves tigation B oard
appointed by G. L eah Dever , M anager , U .S . Depar tm ent of E nergy, Ohio
F ield Office.

T he B oard w as  appointed to per form  a T ype B  Inves tigation of th is  incident
and to prepare an inves tigation repor t in accordance w ith DOE  Order
2 2 5 .1 A, Accident Inves tigations .

T he dis cus s ion of facts , as  determ ined by the B oard, and the view s
ex pres s ed in the repor t do not as s um e and are not intended to es tabl i s h the
ex is tence of any duty at law  on the par t of the U .S . Governm ent, i ts
em ployees  or  agents , contractor s , thei r  em ployees  or  agents , or
s ubcontractor s  at any tier ,  or  any other  par ty.

T h is  repor t neither  determ ines  nor  im pl ies  l iabi l i ty.
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OF F ICIAL 'S  ACCE P T AN CE  S T AT E M E N T

On Decem ber  2 2 , 1 9 9 7 , I  es tabl i s hed a T ype B  Accident Inves tigation
B oard to inves tigate the leaking w hite m etal  box es  en route from  the
F ernald E nvi ronm ental  M anagem ent P roject to the N evada T es t S i te.  T he
B oard's  res pons ibi l i t ies  have been com pleted w ith res pect to th is
inves tigation.  T he analys is ,  identi fication of di rect, contr ibuting, and root
caus es , and judgm ents  of need reached dur ing the inves tigation w ere
per form ed in accordance w ith DOE  Order  2 2 5 .1 A,  Accident Inves tigations .  
I  accept the findings  of the B oard and author iz e the releas e of th is  repor t for
general  dis tr ibution.

G. L eah Dever
M anager
Ohio F ield Office
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ACR ON YM S  AN D  IN IT IAL IS M S

AE DO As s is tant E m ergency Duty Officer
AL U .S . Depar tm ent of E nergy, Albuquerque Operations

Office
CAR Cor rective Action R epor t
CF R Code of F ederal  R egulations
CGR CGR  Com pacting, Inc.
CT R Contract T echnical   R epres entative
DOE U .S . Depar tm ent of E nergy
DOT U .S . Depar tm ent of T rans por tation
DP U .S . Depar tm ent of E nergy, Defens e P rogram s
E DO E m ergency Duty Officer
E H DOE  Office of E nvi ronm ent, S afety and H ealth
E M DOE  Office of E nvi ronm ental  M anagem ent
E OC E m ergency Operations  Center
F E M P F ernald E nvi ronm ental  M anagem ent P roject
F DF F luor  Daniel  F ernald, Inc.
H az m at H az ardous  M ater ial
H AZ W AT H az ardous  W as te T echnician
K F D K ingm an F i re Depar tm ent
L L R W L ow -L evel  R adioactive W as te
M E F M ater ial  E valuation F orm
M VO M otor  Vehicle Operator
N CR N onconform ance R epor t
N T S N evada T es t S i te
N V U .S . Depar tm ent of E nergy, N evada Operations  Office
OAC Ohio Adm inis trative Code
OE P A Ohio E nvi ronm ental  P rotection Agency
OR P S Occur rence R epor ting and P roces s ing S ys tem
QA Qual i ty As s urance
R AP R adiological  As s is tance P rogram
R CR A R es ource Cons ervation and R ecovery Act
R CT R adiological  Control  T echnician
R R A R adiological  R es pons e Agency
S N L S andia N ational  L aborator ies /N ew  M ex ico
W M B W hite M etal  B ox
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P R OL OGU E

IN T E R P R E T AT ION  OF  S IGN IF ICAN CE

T his  T ype B  Inves tigation B oard w as  convened to under s core the
program m atic im pact of having box es  of low  level  w as te leak dur ing
s hipm ent;  i t w as  not convened as  a res u lt of the envi ronm ental  s afety and
health s igni ficance of the event.  T he Depar tm ent's  overal l  effor ts  to res tore
the envi ronm ent w i l l  requi re the trans por t of var ious  w as te types  over  a
num ber  of trans por tation routes , s om e w hich pas s  through com m unities . 
As  s uch, the im pact of container  leakage dur ing s h ipm ent on publ ic
confidence m us t be factored into any determ ination of per form ance
ex pectations .  In th is  cas e, the em phas is  of m anagem ent and
program m atic over s ight w as  incor rectly focus ed on the low  haz ard to the
publ ic and the envi ronm ent, rather  than the large potential  im pact on publ ic
confidence in the Depar tm ent's  effor ts  to s afely res tore the envi ronm ent.

T he Depar tm ent m us t carefu l ly w eigh a res pons e to th is  s pecific event.  I t
i s  clear  that s trong tight container s  are required for  th is  low  level  w as te and
that thes e container s  m us t m aintain thei r  integr i ty under  norm al operations
including trans por tation.  H ow ever , i t i s  als o clear  that a balance m us t be
s truck betw een cos t and r i s k  reduction to com plete the envi ronm ental
res toration objectives .   

T he Depar tm ent s hould com m it to per form ing m ore r igorous  over s ight of
w as te m anagem ent program s , and heighten the level  of appreciation for
the program m atic im pact as s ociated w ith a s ingle leaking container .  As
evidenced in th is  inves tigation, there w ere a num ber  of oppor tunities  for
the Depar tm ent and i ts  contractor s  to addres s  the is s ues  w hich led to the
m ultiple box  fai lures  that occur red in Decem ber  1 9 9 7 .  T hes e oppor tunities
w ere addres s ed w ith a level  of r igor  appropr iate for  the potential
envi ronm ental ,  s afety and health r i s k , but not appropr iate for  the
program m atic and operational  im pact.  I f the precur s or  events  had been
held to a h igher  s tandard com m ens urate w ith the program m atic im pact,
there w ould have been a greater  l ikel ihood that the is s ues  w ould have been
addres s ed before an en route leak occur red.

I  w ould l ike to note that th is  repor t w as  m ade s ucces s fu l  by a num ber  of
factor s  including:

ο T he s trong, unw aver ing s uppor t by the M anager  of the Ohio F ield
Office and the D irector  of the F ernald E nvi ronm ental  M anagem ent
P roject, Ohio F ield Office;
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ο T he per form ance of the B oard m em ber s , technical  analys ts ,  and
cons ultants  as s em bled from  throughout the com plex , including
repres entatives  from  the N evada, Albuquerque and Idaho Operations
Offices , w ith proven ex per ience and ex per ti s e in the areas  of low  level
w as te m anagem ent;

ο T he couns el  and s uppor t provided by the Accident Inves tigation
P rogram  M anager , Office of Over s ight, Office of E nvi ronm ental  S afety
and H ealth (E H -2 );

ο T he opennes s  of inform ation ex change and docum entation provided
by F luor  Daniel  F ernald per s onnel  in s uppor t of the inves tigation.

As  a proces s , the ex ecution of T ype B  Inves tigations , in accordance w ith
DOE  guidance, i s  a very s tructured and dis cipl ined but res ource intens ive
proces s  w hich s hould not be under taken w ithout carefu l  cons ideration of
al l  factor s  involved.  T h is  event clear ly w ar ranted the per form ance of a T ype
B  Inves tigation given the large program m atic cos ts  that have occur red and
w i l l  continue for  s om e tim e.  
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E XE CU T IVE  S U M M AR Y

On Decem ber  1 5 , 1 9 9 7 , the dr iver  of a truck contain ing s even container s  of
low  level  radioactive w as te noticed that the trai ler  w as  leaking as  he ex i ted
from  Inter s tate H ighw ay 4 0  near  K ingm an, Ar iz ona.  T he dr iver  noti fied
local  author i ties , the As s is tant E m ergency Duty Officer  at F ernald
E nvi ronm ental  M anagem ent P roject (the s h ipper ), and his  com pany of the
leak.  L ocal author i ties  res ponded to the s cene, as  did repres entatives  of the
S tate of Ar iz ona.  T he DOE  dis patched a R adiological  As s is tance P rogram
T eam  and a s uppor t team  from  F ernald E nvi ronm ental  M anagem ent P roject
to s uppor t the Incident Com m and.

N o radioactive contam inant w as  detected by the res ponder s  and they
determ ined that the leaking l iquid w as  not haz ardous  to the health and
s afety of the publ ic or  dam aging to the envi ronm ent.  T he F ernald
E nvi ronm ental  M anagem ent P roject S uppor t T eam  took cus tody of the
s hipm ent, control led the leaks , and returned the low  level  radioactive w as te
to F ernald on Decem ber  2 1 , 1 9 9 7 .  On Decem ber  2 2 , 1 9 9 7 , G. L eah Dever ,
M anager , Ohio F ield Office, appointed a T ype B  Accident Inves tigation
B oard to inves tigate the event in accordance w ith DOE  Order  2 2 5 .1 A,
Accident Inves tigations .

T he B oard concluded that free l iquid in the container s  leaked onto the
trai ler  floor , and later  out of the trai ler  w hen s tres s  fractures  (cracks ) in tw o
of the s h ipping container s  w ere w idened by the protracted vibration and
w ear  as s ociated w ith h ighw ay trans por t.   T he B oard fur ther  concluded that
the in i tial  s tres s  fractures  occur red as  a res u lt of routine handl ing of the
container s  dur ing loading and s taging for  s h ipm ent at F ernald and that the
integr i ty of the other  container s  now  s taged for  s h ipm ent at F ernald s hould
be ex am ined for  s im i lar  s tres s  fractures .  R eview  of the contractor
procurem ent proces s  revealed that the des ign w eaknes s  that led to the
s tres s  fractures  w as  caus ed by a s er ies  of events , including F luor  Daniel
F ernald’s  fai lure:   to s pecify appropr iate des ign requirem ents  in a contract
w ith the container  m anufacturer ;  to adequately over s ee the des ign
m odifications  m ade by the m anufacturer ;  and to conduct appropr iate tes ts
of the container s .  

T he pres ence of s igni ficant quanti ties  of free l iquid in the container s  w as
unex pected, s ince a num ber  of actions  s pecifical ly intended to el im inate
free l iquid are routinely per form ed before s h ipping.  T he B oard review ed the
procedures  that s pecify thes e actions  and thei r  im plem entation at F ernald. 
T h is  review  indicated that the am ount of l iquid that m ight s eparate from
the m ater ial  dur ing s h ipping and handl ing w as  not proper ly analyz ed  after
ear l ier  s h ipm ents  w ere identi fied as  having had free l iquid form  dur ing
s hipm ent.  In addition, w hi le s orbent m ater ial  i s  routinely added to



x

el im inate any free l iquid that m ight appear , the proper ties  of the s orbent
us ed w ere m is under s tood and, therefore, the s orbent m ater ial  did not s erve
the intended purpos e.

T he B oard determ ined that the root caus e of the event w as  that the F luor
Daniel  F ernald contracting proces s  did not del iver  a s trong, tight container
as  required by contract s pecifications .  F our  contr ibuting caus es  w ere als o
identi fied:

ο          Continued us e of the container s  for  s h ipping after  des ign flaw s  w ere
identi fied as  a res u lt of ear l ier  container  fai lures ;

ο L ack of under s tanding of the proper ties  of the w as te s tream  (i .e.,  that
a quanti ty of free l iquid could form  dur ing trans por tation);

ο A lack of form al i ty and r igor  in contractor  over s ight betw een DOE
F ernald and DOE  N evada;  and,

ο A fai lure to provide the appropr iate attention and over s ight to thes e
s hipm ents  of low  level  radioactive w as te becaus e of the relatively low
potential  threat to health and s afety.

T he m ajor  conclus ions  of the B oard and the as s ociated J udgem ents  of
N eed are pres ented in T able E S -1  below .  S pecific cor rective actions  w ere
not addres s ed by the B oard.

T able E S -1 .  Conclus ions  and J udgem ents  of  N eed

Conclus ions J udgem ents  of  N eed

Al l  the W hite M etal  B ox  des igns  on F DF  needs  to ens ure al l  W hite
hand  have the s am e des ign M etal  B ox  des igns  m eet
features  as  the fai led box es  and/or per form ance cr i ter ia and receive
have not been adequately tes ted to DOE  approval  pr ior  to s h ipping.
determ ine w hether  they m ight
ex per ience the s am e fai lure.



Conclus ions J udgem ents  of  N eed

xi

N one of the W hite M etal  B ox es F DF  needs  to im prove the
del ivered and accepted w ere of the procurem ent proces s  to ens ure
s am e des ign as  the m etal  box program  operation requirem ents  are
s uppl ied by CGR  for  tes ting pr ior  to m et.  S pecial  em phas is  s hould be
contract aw ard, nor  w as placed on inter face w ith
configuration control  of s ubs equent technical/s uppor t functions .
des ign changes  s ufficiently r igorous
to ens ure that del ivered container s
m et al l  requirem ents  and
operational  cr i ter ia, s uch as
s tacking.

D ical i te i s  not a s ufficiently effective F DF  needs  to under s tand the
s orbent to be us ed as  des cr ibed in phys ical  proper ties  of the high
procedure P T -0 0 0 7 . m ois ture content w as te s tream s

and the effects  of s orbents  in
packaging and trans por tation.

Although the F E M P  S uppor t T eam F DF  needs  to develop m ore
effor ts  dur ing recovery actions  w ere com prehens ive form al plans  for
effective, planning and preparation deploying S uppor t T eam s  at
for  the dis patch of the F E M P s ignificant dis tances  from  F E M P . 
S uppor t T eam  w as  ins ufficient to In addition to identi fying a clear
ens ure cons is tent per form ance i f m is s ion s tatem ent, s pecial
deployed in res pons e to future em phas is  s hould be placed on
incidents . travel  ar rangem ents , s u i table

equipm ent s ets ,  train ing and
cer ti f ication for  team  m em ber s , and
pos s ible as s um ptions  of l iabi l i ty
fol low ing cer tain T eam  actions .

DOE -F E M P  did not adequately DOE -F E M P  and DOE  Ohio need to
review  the F DF  procurem ent of the im prove thei r  contractor  over s ight,
W hite M etal  B ox , did not as s ure and F DF  needs  to im prove thei r  s el f
effective val idation of contractor as s es s m ent and qual i ty as s urance
cor rective action clos ure, us ed program s .  Areas  for  im provem ent
m ultiple s ys tem s  to track the s tatus include conducting form al program
of concerns , and did not have a audits ,  developing a program m atic
program  to identi fy program m atic trending and tracking capabi l i ty
trends  bas ed on al l  inform ation w ith acces s  to al l  appl icable s tatus
avai lable. inform ation, and continuing to

m onitor  ongoing cor rective action
com m itm ents .
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xii

DOE  roles  and res pons ibi l i t ies DOE -F E M P , DOE  Ohio and DOE
regarding the inter face betw een N evada need to clar i fy the roles  and
DOE -F E M P  and DOE  N evada are res pons ibi l i t ies  for  noti fication,
not clear ly defined in the areas  of val idation and clos eout of cor rective
noti fication and fol low  up to F E M P actions , including root caus e
is s ues  identi fied by N T S  w hen analys is .
s h ipm ents  are unloaded.

T he s ens i tivi ty of a leaking low  level T he Office of the As s is tant
radioactive w as te s h ipm ent w as S ecretary for  E nvi ronm ental
not proper ly factored into the M anagem ent, in conjunction w ith
analys is  for  thes e s h ipm ents  to N T S DOE  Ohio, DOE  N evada, and other
even though the  health and s afety affected par ties , needs  to es tabl i s h
of the publ ic and the envi ronm ent cr i ter ia for  trans por tation of low
w ere not harm ed, s ince the level  w as te s o that program m atic
releas ed l iquid w as  non-haz ardous and operational  needs  can be
and not harm ful  to the proper ly as s es s ed.
envi ronm ent.
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1

 T ype B  Accident  Inves t igat ion  B oard R eport
of the D ecem ber 1 5 , 1 9 9 7  L eakage of W as te Containers

N ear K ingm an, Ar iz ona

1 .0  IN T R OD U CT ION

1 .1  B ACKGR OU N D

On Decem ber  1 5 , 1 9 9 7 , a s h ipm ent of w as te container s  (W hite M etal
B ox es ) contain ing depleted and s l ightly enr iched uranium  res idues  w as
obs erved to be leaking flu id dur ing a routine vis ual  ins pection of the truck
near  K ingm an, Ar iz ona.  T h is  s h ipm ent of m ater ial  from  the F ernald
E nvi ronm ental  M anagem ent P roject w as  en route to N evada T es t S i te for
dis pos al .   T he dr iver  of the truck prom ptly repor ted the leak to local
author i ties  and the cogniz ant Depar tm ent of E nergy officials .   A rapid
res pons e from  the M ojave County S her i ff’s  Depar tm ent, the K ingm an F i re
Depar tm ent, the Ar iz ona S tate P ol ice, and a Depar tm ent of E nergy
R adiological  As s is tance P rogram  team  es tabl i s hed control  of the s i te and
s ubs equently determ ined that the leak pres ented no radiological  haz ard. 
T here w as  no s igni ficant im pact to the health and s afety of the per s onnel
involved in th is  occur rence or  the publ ic, nor  w as  there any s igni ficant
dam age to the envi ronm ent.

In view  of the potential  program m atic cons equences  of fur ther  leaks  dur ing
s hipm ents  of low  level  radioactive w as te, G. L eah Dever , M anager , Ohio
F ield Office, appointed a T ype B  Accident Inves tigation B oard on Decem ber
2 2 , 1 9 9 7 , to inves tigate the event in accordance w ith DOE  Order  2 2 5 .1 A,
Accident Inves tigations  (S ee Appendix  A).

1 .2  T H E  F E R N AL D  E N VIR ON M E N T AL  M AN AGE M E N T  P R OJ E CT

T he F ernald E nvi ronm ental  M anagem ent P roject (F E M P ) i s  an area of 1 ,0 5 0
acres  located about 1 8  m i les  nor thw es t of Cincinnati ,  Ohio. B etw een 1 9 5 3
and 1 9 8 9 , the faci l i ty produced uranium  m etal  products  for  the nation's
defens e program s .  T hes e products  w ere us ed in production reactor s  to
m ake plutonium  and tr i tium  at other  Depar tm ent of E nergy (DOE ) s i tes .  In
J uly 1 9 8 9 , the DOE  s us pended uranium  m etal  production to focus
res ources  on envi ronm ental  res toration.  In Decem ber  1 9 8 9 , the U .S .
E nvi ronm ental  P rotection Agency added the F ernald s i te to the agency's
N ational  P r ior i ties  L i s t of federal  faci l i t ies  in need of rem ediation. In
F ebruary 1 9 9 1 , the Depar tm ent of E nergy announced i ts  intention to
form al ly end F ernald’s  production m is s ion. Clos ure becam e effective in
J une 1 9 9 1 .  Cur rently, F luor  Daniel  F ernald, Inc. (F DF ), form er ly know n as
the F ernald E nvi ronm ental  R es toration M anagem ent Corporation, i s
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F igure 1 -1   A T ypical
W hite M etal  B ox  Dur ing
H andl ing

m anaging al l  cleanup activi ties  at the F ernald
s i te under  a contract w ith the DOE .  F DF   i s  a
w hol ly-ow ned s ubs idiary of F luor  Daniel ,  Inc. of
I r vine, Cal i fornia. 

W as te at the F ernald s i te fal l s  general ly into
three categor ies :   low -level  radioactive w as te,
haz ardous  w as te, and m ix ed (radioactive and
haz ardous ) w as te.  T he w as te i s  s tored in s ix
pits ,  three s i los , and thous ands  of 5 5 -gal lon
drum s  and other  container s .  T he treatm ent,
s torage, and dis pos al  of haz ardous  w as te m us t
m eet requirem ents  of the R es ource
Cons ervation and R ecovery Act of 1 9 7 6  (R CR A)
and i ts  s ubs equent am endm ents . 
Character iz ation and analys is  of al l  w as te
m ater ial  at the F ernald s i te i s  neces s ary to determ ine the precis e nature,
quanti ty, and location of each k ind of w as te, and how  each s hould be
handled under  R CR A.  Ongoing w as te m anagem ent activi ties  include
s am pl ing s us pect R CR A m ater ials ,  overpacking deter iorated drum s  to
prevent es cape of radioactive and haz ardous  m ater ials  into the
envi ronm ent, and proper  s torage and handl ing of R CR A regulated w as te. 

L ow  level  radioactive w as te l ike that involved in the K ingm an incident i s
s h ipped to N evada T es t S i te (N T S ) for  dis pos al .   S h ipm ents  are m ade in
m etal  w as te container s  know n as  W hite M etal  B ox es  that are intended to
m eet the Depar tm ent of T rans por tation (DOT ) requirem ents  s pecified in
Chapter  4 9 , Code of F ederal  R egulations , and other  appl icable federal ,
s tate, and local  law s  and regulations .  T hes e w as te container s , in a half-
height and a fu l l -height configuration, are procured for  F E M P  us e through a
F DF  s ubcontract w ith CGR  Com pacting, Inc.

L ow  level  radioactive w as te i s  prepared for  s h ipping by placing i t (along
w ith m ater ial  intended to s orb free l iquids  i f any are pres ent) into a W hite
M etal  B ox .  T hes e W hite M etal  B ox es , w hen loaded, m ay be s taged at
F E M P  for  per iods  of a few  w eeks  before being s h ipped to N T S .  U pon
ar r ival  at N T S , the W hite M etal  B ox es  are placed in prepared and approved
bur ial  pi ts .   E ach of thes e bur ial  pi ts  i s  covered by ear th w hen the
author iz ed num ber  of w as te container s  have been placed w ith in i t.

1 .3  S COP E , CON D U CT , AN D  M E T H OD OL OGY

T he B oard com m enced i ts  inves tigation on J anuary 5 , 1 9 9 8 , com pleted the
inves tigation on J anuary 2 7 , 1 9 9 8 , and s ubm itted i ts  findings  to the
M anager , Ohio F ield Office, on J anuary 2 9 , 1 9 9 8 .  F ol low ing cons ideration
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of com m ents  from  the Approving Official ,  the revis ed R epor t w as  s ubm itted
by the B oard on F ebruary 2 , 1 9 9 8 . 

T he s cope of the B oard’s  inves tigation w as  to determ ine the event’s  caus e
by review ing and analyz ing the ci rcum s tances  s ur rounding the incident. 
T he s cope als o included the evaluation of the adequacy of the DOE  and
contractor ’s  s afety m anagem ent s ys tem  and w ork control  practices .  Of
par ticular  interes t w ith in th is  overal l  s cope w as  the s pecification and
contract for  the W hite M etal  B ox es ;  the s ubs equent m anagem ent of that
contract;  operational  m atter s  related to packing, s torage, handl ing of low
level  radioactive w as tes  at F E M P ;  trans por tation of th is  w as te m ater ial  from
F E M P  to N T S ;  and the em ergency res pons e and recovery actions  taken in
res pons e to th is  event.

T he s cope s pecifical ly ex cluded as s ociated is s ues  not di rectly related to the
identi fication of the caus es  of th is  event, s uch as  w as te trans por tation
throughout the DOE , internal  proces s es  in other  E m ergency Operations
Center s  that w ere not related to the caus es  of th is  event, inves tigations  of
the us e of s im i lar  w as te container s  by other  DOE  activi ties , and s election of
s h ipping routes  for  w as te s h ipm ents  in general .

T he purpos es  of th is  inves tigation w ere to determ ine the caus es  of the
event, including deficiencies , i f any, in s afety m anagem ent s ys tem s , and to
as s is t the DOE  in under s tanding les s ons  learned to prom ote s afety
im provem ent and to reduce the potential  for  s im i lar  events .

T he B oard conducted i ts  inves tigation us ing the fol low ing m ethodology:

ο F acts  relevant to the event w ere gathered through interview s  and
through docum ent and evidence review s .

ο T es ts  w ere conducted to attem pt to reproduce the s eparation of
w ater  from  other  w as te m ater ial  that w as  obs erved in one of the
leaking box es .

ο L aboratory evaluations  w ere conducted to determ ine w hether  the
por tions  of the box es  near  the fai lure point conform ed to s pecification
and to attem pt to identi fy the fai lure proces s  res u lting in the obs erved
m etal  cracking.



      Char ting depicts  the logical  s equence of events  and condit ions  (caus al  factor s )1

that al low ed the events  to occur .

      B ar r ier  analys i s  review s  haz ards , the targets  (people or  objects ) of the haz ards ,2

and the controls  or  bar r ier s  that m anagem ent control  s ys tem s  put in  place to
s eparate the haz ards  from  the targets .  B ar r ier s  m ay be adm in is trative, phys ical , or
s upervis ory/m anagem ent.

      Change analys i s  i s  a s ys tem atic approach that ex am ines  bar r ier /control3

fai lu res  res u l t ing from  planned or  unplanned changes  in  a s ys tem .
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ο  E vent and caus al  factor s  char ting,  along w ith bar r ier  analys is  and1 2

change analys is ,  w as  us ed to provide s uppor tive cor relation and3

identi fication of the event’s  caus es .
ο B as ed on analys is  of the data, judgem ents  of need for  cor rective

actions  to prevent recur rence w ere developed.



      Al l  t im es  w i l l  be ex pres s ed in  E as tern  S tandard T im e (E S T ) un les s  otherw is e4

indicated.
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F igure 2 -1  T he L eaking T rai ler

2 .0  F ACT S  AN D  AN AL YS IS

2 .1  E VE N T  D E S CR IP T ION  AN D  CH R ON OL OGY

2 .1 .1  E vent  D es cr ipt ion

T he event occur red as  a s h ipm ent of
s even W hite M etal  B ox es  contain ing
low  level  radioactive w as te w as  en
route from  F E M P  to N T S .  T he truck
dr iver  identi fied the leakage of an
unknow n l iquid from  his  trai ler  as  he
w as  prepar ing for  a routine s top near
K ingm an, Ar iz ona.  T here had been no
obs ervable leak at h is  previous
ins pection s top, approx im ately 3 7 0
m i les  before.  H e parked the truck
adjacent to the P etro T ruck S top at
E x i t 6 6  of Inter s tate H ighw ay 4 0  and
noti fied F DF  at 1 6 5 4  E as tern S tandard
T im e.   4

2 .1 .2 Chronology of  E vents

A chronology of events  including precur s or  events , cr i tical  points  dur ing the
event and event res pons e, and the s ubs equent recovery of the leaking
s hipm ent i s  found in Appendix  B .

2 .1 .3  E vent  R es pons e

T he F DF  As s is tant E m ergency Duty Officer  contacted the F DF  E m ergency
Duty Officer  im m ediately after  receiving noti fication of the leaking trai ler  at
K ingm an, Ar iz ona.  After  review  of the F E M P  T rans por tation E m ergency
P lan, i t w as  determ ined that the cr i ter ia of an Operational  E m ergency had
been m et and, at 1 7 0 5 ,  the event w as  categor iz ed as  an T rans por tation
Operational  E m ergency.  An Offs i te T rans por tation Operational  E m ergency
is  defined as  a “trans por tation incident involving a s h ipm ent of haz ardous
or  radiological  m ater ial  or iginating from  the F E M P  in w hich the integr i ty of
the s h ipm ent i s  in doubt or  cannot be readi ly determ ined.”  T he E m ergency
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Duty Officer  di rected activation of the F E M P  E m ergency R es pons e
Organiz ation.  

A Deputy from  the M ojave County S her i ff’s  Depar tm ent w as  the fi r s t
res ponder  to the 9 1 1  cal l  in i tiated by the truck dr iver .  T h is  Deputy
es tabl i s hed a 3 5 0  foot ex clus ion z one around the truck and noti fied the
K ingm an F i re Depar tm ent at 1 7 2 0  that a trai ler  contain ing low  level
radioactive w as te w as  leaking.  Ar r iving at the s cene at 1 7 4 1 , F i re
Depar tm ent res ponder s  as s ured that an appropr iate ex clus ion z one had
been des ignated around the trai ler  and es tabl i s hed a H az ardous  M ater ial
Com m and P os t.  W ith the concur rence of the S her i ff’s  Deputy, the K ingm an
F i re Depar tm ent as s um ed Incident Com m and at the s cene.  I t w as
as cer tained that res ources  of the S tate R adiological  R es pons e Agencies
w ere en route.

T he F E M P  E m ergency Operations  Center  (E OC) es tabl i s hed
com m unications  w ith the On-S cene Incident Com m and at 1 7 5 0 .  T he
F E M P  E m ergency Operations  Center  provided additional  inform ation
regarding the contents  of the w as te container s  to s upplem ent that
contained in the s h ipping docum entation.  S hor tly after  th is  cal l ,  the
Incident Com m ander  reduced the ex clus ion z one around the trai ler  from
3 5 0  feet to 1 5 0  feet, w hich al low ed the E x i t 6 6  ex i t ram p from  w es tbound
Inter s tate H ighw ay 4 0  to be reopened.

T he F E M P  E OC w as  declared operational  at 1 7 5 1 .  B y 1 8 0 3 , A DOE
R adiological  As s is tance P rogram  T eam  had been reques ted by the F E M P
E OC.  Confi rm ation of team  deploym ent w as  forw arded to the K ingm an
Incident Com m ander  by approx im ately 1 9 0 0 . B y 1 9 3 0 , K ingm an F i re
Depar tm ent per s onnel  had entered the ex clus ion z one and m eas ured no
radiological  readings  above background.  I t s hould be noted that the
equipm ent avai lable to the K ingm an H AZ M AT  T eam  (a Geiger -M eul ler  dos e
rate s urvey m eter ) w as  not s ens i tive enough to detect the low  level  of
radiation to be anticipated from  a leak from  a s h ipm ent of th is  type.  T he
F E M P  E OC advis ed the Incident Com m and that the avai lable ins trum ents
w ere not s ufficiently s ens i tive.  In l ight of th is ,  the K ingm an F i re
Depar tm ent and per s onnel  from  the S tate R adiological  R es pons e Agencies
as s um ed a m onitor ing and obs ervation pos ture aw aiting the ar r ival  of the
DOE  R adiological  As s is tance P rogram  T eam .  T he Incident Com m ander
w as  als o advis ed that a team  from  the F E M P  w ould be deployed to the s i te
to s uppor t h is  operations .  

At 2 2 5 0 , the DOE  R adiological  As s is tance P rogram  T eam  ar r ived at the
s cene and confer red w ith the Incident Com m and and other  s uppor ting
agencies .  T he DOE  R adiological  As s is tance P rogram  T eam  s urveyed the
dr iver  and the per s onnel  and equipm ent on-s cene from  the K ingm an F i re
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Depar tm ent.  N o radioactive contam ination w as  detected.  T he R adiological
As s is tance P rogram  T eam  then conducted a s urvey of the truck and
ex clus ion z one.  T h is  s urvey indicated no activi ty above background levels
for  alpha, beta, or  gam m a radiation.  T he ins trum ents  avai lable to the
R adiological  As s is tance P rogram  T eam  included alpha and beta/gam m a
s urvey ins trum ents  that had the s ens i tivi ty neces s ary to conduct an
effective s urvey for  leakage of low  level  radioactive w as te.

At 0 0 0 1 , Decem ber  1 6 , 1 9 9 7 , the R adiological  As s is tance P rogram  T eam
opened the trai ler .   An unex pected and unidenti fied odor  w as  detected and
the T eam  ex ited the area.  D is cus s ions  w ith the F E M P  E OC res olved
concerns  regarding the norm al odor  of w et s ludge and, at 0 0 0 5 , the T eam
res um ed thei r  ex am ination of the trai ler  contents .  A s urvey of the inter ior
of the trai ler  dis clos ed no evidence of radioactive contam ination.  Vis ual
ins pection of the trai ler  and box es  revealed a leak of l iquid and a fine, s and-
l ike m ater ial  on the floor  of the truck, apparently leaking from  the rear -m os t
w as te container  on the trai ler .

At 0 1 0 8 , the Incident Com m ander , w ith the concur rence of the s uppor t
elem ents  on the s cene, reduced the ex clus ion z one to the per im eter  of the
truck.  T he Incident Com m ander  als o decided to return control  of the truck
to the dr iver , al low  al l  other  on-s cene per s onnel  to depar t the area, and to
m eet w ith the F E M P  S uppor t T eam  at 1 2 0 0 .  T hes e decis ions  w ere
com m unicated to the F E M P  E OC and control  of the trai ler  w as  returned to
the dr iver  w ith ins tructions .  Al l  em ergency res pons e elem ents  left the
s cene by 0 1 5 5 .  T he F E M P  E OC als o s us pended operations  for  the night.

At 0 5 3 0 , the F E M P  S uppor t T eam  ar r ived at the event s cene and received
an update from  the dr iver .  T he T eam  confi rm ed previous  radiological
readings , conducted ex ternal  s urveys , and, bas ed on inform ation provided
by the dr iver  about the leaking box , proceeded to a local  hardw are s tore to
purchas e m ater ials  needed to ins pect the box es  fur ther  (crow bar s ,
ham m ers  etc. to rem ove s hor ing).

At 1 2 3 0 , the Incident Com m ander  confer red w ith the S tate On-S cene
Coordinator , the DOE  R adiological  As s is tance P rogram  T eam , and the
F E M P  S uppor t T eam .  T he Incident Com m ander  declared the em ergency
res pons e term inated and turned the event s cene over  to the F E M P  S uppor t
T eam .

In s um m ary, the F E M P  E OC w as  fu l ly s taffed and operational  5 7  m inutes
after  noti fication of the event.  N oti fication of the DOE  H eadquar ter s  W atch
Office w as  m ade w ith in 1 5  m inutes  of declaration of an Operational
E m ergency.  N oti fications  to al l  appropr iate local , S tate and F ederal
agencies  w ere m ade w ith in 3 0  m inutes  of the event being identi fied as  an
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em ergency.  DOE  R adiological  As s is tance P rogram  (R AP ) T eam  s uppor t
w as  reques ted w ith in 3 0  m inutes  of the activation of the F E M P  E OC.  T he
car r ier  noti fied the E nvi ronm ental  P rotection Agency N ational  R es pons e
Center  and the S tate of Ar iz ona.  T he cr i tical  DOE  noti fications  to s uppor t
the em ergency res pons e w ere m ade (S ee Appendix  C).  Als o, the B echtel
N evada D is pos al  Operations  M anager  w as  contacted by 1 8 0 0  by the F E M P
E OC to determ ine the s tatus  of other  loads  en route and the s tatus  of the
s hipm ents  received.  Attem pts  w ere m ade to contact the dr iver s  of the
other  s h ipm ents  en route and advis e them  to ins pect thei r  loads .  

Interview s  w ith the local  and S tate em ergency res ponder s  indicate a very
high s atis faction w ith the level  of res pons e and s uppor t provided by the
DOE .  In addition, the K ingm an As s is tant F i re Chief and the S tate On-S cene
Coordinator  had attended DOE  s pons ored train ing for  “R adiological
E m ergency F i r s t R es ponder s ” in S eptem ber , 1 9 9 7 .  B oth individuals
indicated that the train ing w as  very beneficial  in identi fying the low  levels
of radioactivi ty of F ernald s h ipm ents  as  w el l  as  reducing the "s tres s " level  of
th is  incident.

T he F E M P  E OC had an incom plete and out of date Car r ier  E m ergency
R es pons e P lan.  F DF  T raffic M anagem ent had a com plete but outdated
Car r ier  E m ergency R es pons e P lan.  T h is  caus ed s om e uncer tainty regarding
the noti fications  to be m ade by the car r ier .

T he F E M P  T rans por tation E m ergency P lan w as  updated in J u ly 1 9 9 7  after
com pletion of a T rans por tation E m ergency E x ercis e in M ay 1 9 9 7 .  T he
F E M P  has  deployed per s onnel  to s uppor t On-S cene Incident Com m ander s
in the pas t, how ever , the F E M P  plan does  not addres s  the roles  and
res pons ibi l i t ies  or  neces s ary procedures  to deploy per s onnel . 
Adm inis trative requirem ents  for  deploym ent (ai r l ine ticketing, equipm ent
s election and pick-up) w ere m ade "ad hoc".  T he F E M P  S uppor t T eam
depar ted on s chedule, how ever  the R adiological  Control  T echnician and his
equipm ent ar r ived at the ai rpor t at the las t m inute pr ior  to depar ture.

2 .1 .4 Inves t igat ion R eadines s

F DF  and DOE -F E M P  took prom pt, effective action fol low ing the event to
col lect evidence and prepare for  the inves tigation.  I t w as  not practical  to
pres erve the s cene of the event, or  rather  the s cene of the leak dis covery. 
E vidence w as  col lected from  the s cene in the form  of ex per t obs ervation,
photographs , and ins trum ent m eas urem ents .  S am ples  of the l iquid leaking
from  the truck w ere col lected and the condition of the leaking container s
w as  as cer tained and recorded.  T he leaking container s  w ere identi fied and
returned to F E M P  for  tes ting and evaluation.  U pon ar r ival ,  photographs
w ere taken of the w as te m ater ial  packed in the container s , the contents
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w ere offloaded into drum s  from  w hich s ubs equent s am ples  could be taken,
and the dam aged por tions  of the container s  w ere s uppl ied to F DF  and to
the B oard for  analys is .   K ey docum entary evidence in the form  of log books
and other  related docum ents  w ere col lected and s uppl ied to the B oard to
s uppor t i ts  inves tigation.  T he inves tigation readines s  of F DF  and DOE -
F E M P  m et the requirem ents  of DOE  Order  2 2 5 .1 A, Accident Inves tigations .

2 .1 .5 R ecovery of  the L eaking Containers  and S ubs equent  E valuat ion

On the evening of Decem ber  1 5 , the F E M P  E OC R ecovery T eam  w as
des ignated by the F E M P  Deputy E m ergency D irector .  T he focus  of th is
team ’s  effor t throughout M onday the 1 5 th and T ues day the 1 6 th w as  on
return ing the s h ipm ent to a s trong, tight configuration and proceeding on
to the N evada T es t S i te.  T he organiz ation w as  in contact w ith the B echtel
N evada D is pos al  Operations  M anager  identi fying w hat res ources  h is
organiz ation could provide i f as s is tance at the K ingm an s cene s hould be
neces s ary.   Conver s ations  w ith the car r ier  indicated that they w ould
as s um e no l iabi l i ty for  recovery becaus e the incident occur red through no
fault of thei r  dr iver .  F DF  T raffic M anagem ent per s onnel  w ere not pres ent
for  recovery planning on M onday evening becaus e they are not a s tanding
m em ber  of the F DF  em ergency res pons e organiz ation.

T he F E M P  S uppor t T eam  deployed w ith the intent to provide technical
as s is tance to the On-S cene Incident Com m and s pecific to the s h ipm ent. 
H ow ever , w hen the S uppor t T eam  ar r ived at the event s cene, the Incident
Com m and had determ ined that no em ergency condition ex is ted and
returned control  of the s h ipm ent to the car r ier .   At 1 2 3 0  on Decem ber  1 6 ,
1 9 9 7 , the K ingm an F i re Depar tm ent (Incident Com m and), the Ar iz ona
Depar tm ent of P ubl ic S afety (S tate On-S cene Coordinator ),  the DOE
R adiological  As s is tance P rogram  T eam , and the F E M P  S uppor t T eam
determ ined that no haz ardous  m ater ial  releas e had occur red and the F E M P
S uppor t T eam  as s um ed control  of the s cene. N o citation w as  i s s ued by the
Ar iz ona Depar tm ent of P ubl ic S afety to the car r ier .   At th is  tim e, the F E M P
S uppor t T eam  as s um ed a recovery role at the event s cene.  B y 1 4 0 0 , local
and S tate res ponder s  as  w el l  as  the DOE  R adiological  As s is tance P rogram
T eam  had depar ted the s cene. 

On T ues day, Decem ber  1 6 , attem pts  w ere m ade to us e a field ex pedient
patch of epox y on the W hite M etal  B ox  at the rear  of the trai ler  that had
been identi fied as  a leaker .  A lternate plans  for  recovery of the s h ipm ent
w ere s ti l l  being developed at the F E M P  by the recovery organiz ation that
included us e of N T S  as s ets  or  us e of an em ergency res pons e contractor . 
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F igure 2 .2  L eaking
Container s  W ith in a P las tic
Overw rap

F igure 2 -3  B ox  4 8 3 0 0 4  After  R eturn
to the F E M P

F igure 2 -4  B ox  4 8 3 1 4 1  After  R eturn
to the F E M P

On Decem ber  1 7 , 1 9 9 7 , after  i t w as
determ ined that there w ere additional  leaks
on the s h ipm ent, i t w as  decided to em ploy
an em ergency res pons e contractor  and return
the s h ipm ent to F E M P .  A P an T rai ler  (a
trai ler  w ith a l iquid tight inner  l in ing) w as
reques ted from  the T r i -S tate/T r i s m  M otor
Car r ier  on the afternoon of Decem ber  1 7 . 
T he container s  that w ere s ti l l  leaking w ere
packaged in a plas tic overw rap and loaded
onto the P an T rai ler .   T he F E M P  S uppor t
T eam  s urveyed the or iginal  trai ler  bed and
the W hite M etal  B ox es  for  rem ovable
contam ination and did not detect any releas e
of radioactivi ty.

T he s h ipm ent depar ted K ingm an, Ar iz ona, on F r iday, Decem ber  1 9 , and
ar r ived at the F E M P  on S unday, Decem ber  2 1 , 1 9 9 7  at 1 3 1 0 .  On M onday,
Decem ber  2 2 , 1 9 9 7 , the s even w as te container s  w ere unloaded and placed
in B ui lding 3 0 A.  T he w as te container s  that leaked (4 8 3 0 0 4  and 4 8 3 1 4 1 )
w ere w eighed.  N um ber  4 8 3 1 4 1  had los t 2 4  pounds  of w eight and N um ber
4 8 3 0 0 4  had los t 2 0 7  pounds .  (T he or iginal  gros s  w eights  w ere 5 ,5 9 0  and
5 ,6 4 4  pounds , res pectively, w el l  below  the m ax im um  al low ed gros s  w eight
of 9 ,0 0 0  pounds .)

After  w eighing, al l  s even w as te container s  w ere ex am ined us ing real  tim e
radiography.  W hi le the other
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F igure 2 -5  One of the
Cracked Areas  on Container
4 8 3 1 4 1

container s  from  the s h ipm ent s how ed no free l iquid, N um ber  4 8 3 0 0 4
s how ed evidence of l iquid on top of the w as te.  Container s  4 8 3 0 0 4  and
4 8 3 1 4 1  w ere m oved to B ui lding 7 1  w here they w ere opened.  Vis ual
ex am ination confi rm ed that free l iquid w as  pres ent in N um ber  4 8 3 0 0 4 , but
not N um ber  4 8 3 1 4 1 .  T he w as te w as  rem oved from  both box es  and placed
into drum s .

A calculation w as  per form ed to determ ine w hether  the free l iquid pres ent in
N um ber  4 8 3 0 0 4  ex ceeded the N T S  W as te Acceptance Cr i ter ia of 1 % free
l iquid.  U s ing the as s um ption that the dens i ty of the l iquid w as  that of
w ater  and neglecting the pos s ible los s  of D ical i te for  cons ervatis m , the 2 0 7
pound w eight los s  equated to 2 4 .9  gal lons .  T he N T S  cr i ter ion for  th is
w as te volum e under  thes e as s um ptions  i s  approx im ately 7  gal lons .  In
addition, obs ervation of the contents  of 4 8 3 0 0 4  after  opening revealed
m ore free l iquid than w ould be al low ed by the N T S  requirem ent rem ained
in the container  on top of the w as te, even after  the los s  of 2 0 7  pounds .

After  unloading the w as te, s am ples  of both of the fai led areas  of container
4 8 3 1 4 1  w ere rem oved.  One w as  s ent to the m anufacturer  for  analys is .  
L ater , the B oard had the other  fai led area of  4 8 3 1 4 1  s ent to S andia
N ational  L aborator ies /N ew  M ex ico for  independent analys is .   T he res ults
from  the analys is  of the s am ple of 4 8 3 1 4 1  provided to S andia N ational
L aborator ies /N ew  M ex ico are dis cus s ed below .  T he res ults  of the
m anufacturer ’s  analys i s  of the other  s am ple w ere unavai lable in tim e to be
evaluated by the B oard. 

S andia N at ional L aborator ies /N ew  M exico
L aboratory E valuat ion

T he area im m ediately s ur rounding one of the
fai lures  on container  4 8 3 1 4 1  w as  s ent to
S andia N ational  L aborator ies /N ew  M ex ico for
analys is .   T he L aboratory per form ed s tres s
and m etal lurgical  analys es  on the w as te
container  des ign and m ater ials .   

In  revis ion B  of thei r  repor t dated J anuary
1 6 , 1 9 9 8 , S andia N ational  L aborator ies /N ew
M ex ico repor ted the fol low ing conclus ions
concerning the s tres s  analys i s .

ο T he s tatic load of s tacking one 6 ,0 0 0  pound container  on top of a
container  loaded w ith 4 ,8 0 0  pounds  of m ater ial  (a com m on practice
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F igure 2 -6  L oaded Container
S how ing Indications  of P aint
Cracking

at F E M P ) w i l l  caus e yielding in
the region around the end of
the center  runner  (s ee F igure 2 -
6 ).  T he S andia repor t goes  on
to s tate that adding a s l ight
(2 g) dynam ic effect w hi le
s tacking the top box  i s  enough
to caus e fai lure.

ο I f tw o container s  w eighing
6 ,0 0 0  pounds  each are s tacked
on top of a container  loaded
w ith 4 ,8 0 0  pounds  of m ater ial ,
the bottom  container  w i l l  fai l ,
even i f no dynam ic loading is
ex per ienced.

ο A loaded container  w ith no
other  container s  s tacked on i t
w ould be unl ikely to ex per ience
s tructural  fai lure, unles s  a
dynam ic load of 4 g or  greater  w ere appl ied.

R es ults  of the m etal lurgical  analys is  per form ed on one of the fai lure points
of container  4 8 3 1 4 1  m ay be s um m ar iz ed as  fol low s .

ο T he m ater ials  us ed to cons truct the container  m et the Am er ican
S ociety of T es ting and M ater ials  chem ical  s pecifications , ex hibited
m icros tructures  and hardnes s es  cons is tent w ith ex pectations , and
ex hibited s ound w elds .  T here w as  no evidence that m ater ials  or
w elding deficiencies  w ere the pr im ary caus e of fai lure of the
container .

ο T he preponderance of evidence indicates  that the pr im ary crack
res ulted from  com bined bending and s hear  s tres s es  that ex ceeded
the yield and ultim ate s trength of the m ater ial ,  res u lting in ducti le
over load fai lure.

ο S tres s  cor ros ion crack grow th occur red s ubs equent to in i tial  crack
form ation.  T h is  grow th m ay have occur red dur ing s torage, trans por t,
or  both.

ο T he vibrations  and cycl ic loads  ex per ienced dur ing trans por tation
caus ed the m ating crack s ur faces  to repeatedly rub over  one another ,
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res ulting in w ear  and the effective w idening of the crack to the point
w ere leakage occur red.

E xam inat ion of  Other  L oaded Containers

Obs ervations  of other  loaded container s  w ere m ade at N T S  and F E M P .  A
m em ber  of the F E M P  S uppor t T eam  that res ponded to the event s cene
s ubs equently had the oppor tunity to obs erve additional  cracked w as te
container s  from  F E M P  at N T S .  E ach container  crack w as  obs erved to be
cons is tent w ith the cracks  obs erved in the tw o fai led container s  at
K ingm an, Ar iz ona.  In addition, the S uppor t T eam  m em ber  br iefly ex am ined
other  F E M P  w as te container s  pres ent at N T S .  T he S uppor t T eam  m em ber
es tim ated that m ore than 1 0 % of the container s  avai lable for  ex am ination
ex hibited paint cracks  or  other  s igns  of s tres s  in the m etal  near  the end of
the center  runner .

T he B oard ex am ined a num ber  of container s  s tacked and aw aiting
s hipm ent at F E M P .  L oaded w as te container s  s tacked in P lant 6  w ere
ex am ined.  T hes e container s  contain uranium  m ater ials  aw aiting s h ipm ent
to B r i ti s h N uclear  F uels ,  L im ited.  M any of thes e ex hibited cracking and
s pal l ing of paint and inw ard dis placem ent of the bas e plate at the end of
the center  runner .  In addition, a num ber  of loaded w as te container s
aw aiting s h ipm ent to N T S  w ere ex am ined in B ui lding 3 0 A.  P aint cracking
and rus t w as  vis ible in approx im ately 1 /3  of thes e container s  at the ends  of
the center  runner .  A typical  obs ervation i s  s how n in F igure 2 -6 .

F ree L iquid in  the W as te Containers

T he procedures  detai led in S ection 2 .2 .2  are intended to preclude free
l iquids  in s h ipm ents  to N T S .  B oth DOE  and F DF  bel ieved them  to be
effective.  H ow ever , free l iquids  have been obs erved to form  under  norm al
handl ing and s hipping conditions . 

Als o, s am ples  of the w as te from  the leaking W hite M etal  B ox es  and other
w as te types  w ere taken to per form  fur ther  laboratory analys es .  M ois ture
content of thes e s am ples  ranged from  7 .7 % to 6 5 .6 %.  T h is  range of
m ois ture content i s  repres entative of typical  conditions  of w as te w hen
loaded into W hite M etal  B ox es .  T hes e tes ts  w ere des igned to determ ine
w hether  free l iquid w ould dis as s ociate from  the w as te i f i t w ere s haken, as
i t i s  dur ing trans por tation.  N o free l iquid w as  obs erved in the s am ples  pr ior
to s haking.  T he 2 6  s am ples  w ere s haken for  1 5  hour s .  T he analys t
repor ted a few  of the s am ples  had free l iquid w hen the s am ples  w ere
s haking, but did not note how  m any.  T he s am ples  w ere al low ed to res t for
1 2 0  m inutes ;  at that tim e 1 7  s am ples  had developed free l iquid.
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M os t of the interview ed operator s  at F E M P  bel ieved that the s orbent
m ater ial  us ed, D ical i te, i s  not cons is tently effective on high m ois ture
content w as tes  and that th is  opin ion has  been com m unicated to
m anagem ent.  T he B oard review ed the technical  bas is  for  the continued
us e of D ical i te as  a s orbent m ater ial .  T he m anufacturer ’s  s pecification for
the tw o avai lable form s  of D ical i te indicate that the m ater ial  s hould s orb
either  2 .1  to 2 .5  or  2 .2  to 2 .6  pounds  of w ater  per  pound of D ical i te,
depending on the form  us ed.  H ow ever , tes ts  conducted by F DF  in 1 9 9 5
indicated that D ical i te and a s ection of R adP ad could s orb up to 1 2  tim es
i ts  w eight in w ater .  F ur ther , dur ing interview s , the or iginator  of the data
s tated his  bel ief that 1  pound of D ical i te could s orb 2  gal lons
(approx im ately 1 6  pounds ) of w ater .  T he analys is  us ed in the F DF  tes t and
the res ults  of that tes t w ere recorded inform al ly on a page of a dai ly
calendar , a copy of w hich w as  provided to the B oard.  An undated
s preads heet w as  provided to the B oard as  the bas is  for  T able 4 , P rocedure
P T -0 0 0 7 .  T h is  T able i s  us ed to determ ine the am ount of s orbent to us e. 
T h is  s preads heet i s  bas ed on the as s um ption that one pound of D ical i te w i l l
s orb 1 6  pounds  of w ater .  N o record of any tes ts  conducted by F DF  on
other  s orbent m ater ials ,  s uch as  R adS orb and W ater  W orks , w as  provided
to the B oard.

2 .2 P H YS ICAL  H AZ AR D S , CON T R OL S , AN D  R E L AT E D  F ACT OR S

2 .2 .1 P hys ical H az ards

T he pr im ary phys ical  haz ard related to trans por tation of low  level
radioactive w as tes  s uch as  thos e involved in th is  event i s  a m ajor  leak of
radioactive m ater ials .   T he w as te being s h ipped has  a very low  s pecific
activi ty, and therefore s ubs tantial  quanti ties  are required to produce
s igni ficant contam ination.  In addition to th is  haz ard, F E M P  w as te
s hipm ents  to N T S  m us t m eet N T S  W as te Acceptance Cr i ter ia, including the
requirem ent that there be no m ore than 1 % free l iquid pres ent.

2 .2 .2 Controls  to M it igate the P hys ical H az ards

T he F E M P  has  identi fied s everal  par tial ly redundant controls  intended to
prevent the leakage of radioactive m ater ial  from  low  level  radioactive w as te
s hipm ents  s uch as  thes e and to m eet the N T S  cr i ter ia.  R educing or
el im inating the free l iquids  in conform ance w ith the N T S  cr i ter ia als o acts
to s om ew hat m itigate the cons equences  of a los s  of container  integr i ty (due
to the high vis cos i ty of the non- l iquid por tion of the w as te s tream s  that
feed the w as te s h ipm ents ).    Controls  s pecified for  F E M P  low  level
radioactive w as te s h ipm ents  to N T S  include:



      In  J anuary 1 9 9 5 , there w as  an  incident of leakage from  one of the W h ite5

M etal  B ox es .  T h i s  qual i ty  problem  w as  noted and factored in  to the des ign
s peci fications  for  the W h ite M etal  B ox es  in  the new  procurem ent.

      Addit ional  container  s peci fications  are incorporated in  the s ubcontract but not6

l i s ted here.
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ο P ackaging the low  level  radioactive w as te in a s trong tight container
able to m aintain i ts  integr i ty dur ing norm al loading, s tor ing, and
s hipping operations ;

ο E l im inating, in s o far  as  pos s ible, free l iquids  from  the container  by
accepting for  loading only w as te m ater ial  w ith a l im ited am ount of
free l iquid;

ο U s ing a s orbent m ater ial  to el im inate any free l iquids  that m ight
otherw is e be pres ent;  and,

ο U s ing real  tim e radiography after  loading to detect the pres ence of
any free l iquid that m ay be pres ent notw iths tanding the m ater ial
s creening proces s  and the addition of s orbent m ater ial .

S hipping Container  S pecif icat ions  and P rocurem ent

T he F E M P  has  h is tor ical ly s h ipped low -level  w as te off s i te for  dis pos al
us ing m etal  container s . T he s tandard box  in us e i s  a 4 ' x  4 ' x  7 ' box  refer red
to as  a W hite M etal  B ox .  As  the contract w ith the s uppl ier  of the W hite
M etal  B ox es  w as  com ing to an end in 1 9 9 5 , F DF  in i tiated a R eques t for
P ropos al  for  new  box es  on Apr i l  1 0 , 1 9 9 5 .   Container  s pecifications  in the5

R eques t F or  P ropos al  required a container  that m et Depar tm ent of
T rans por tation (DOT ) cr i ter ia for  a S trong-T ight P ackaging (container ) of
m etal  cons truction, having a rated capacity of 9 ,0 0 0  pounds  gros s  w eight. 
T he container s  w ere to be capable of contain ing s ol id m ater ial  of var ious
par ticle s iz es .  T he container s , including l ids , w ere to be cons tructed of low
carbon, hot rol led s teel  of no les s  than 1 2  gauge.  T he bottom  of each
container  w as  to be equipped w ith no les s  than three 3 - inch "I " beam
runner s  (w elded from  the outs ide).  H ow ever , F DF  T raffic M anagem ent
per s onnel  w ere not par t of the contract review  team  to ens ure the W hite
M etal  B ox  des ign m et Depar tm ent of T rans por tation requirem ents .6

In addition, tes ting requirem ents  for  the container s  w ere included in the
S tatem ent of W ork of the R eques t F or  P ropos al .   T hes e tes ts  include, but
are not l im ited to, W ater  S pray T es t,  D rop T es t,  Com pres s ion T es t,
P enetration T es t,  Vibration T es t,  and B ottom  L i ft T es t.   An alternate
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F igure 2 -7  T he M etal  Container
T es ted

F igure 2 -8  Clos eup of Center
R unner  Ar ea on the M etal
Container  T es ted

com pres s ion tes t to the 4 9  CF R  tes t w as  s pecified.  An additional  W ater
T es t w as  als o s pecified.

T he R eques t F or  P ropos al  w as  i s s ued to s ix teen offeror s ,  both large and
s m al l  bus ines s es .  N ine propos als  w ere received on M ay 5 , 1 9 9 5 .  T he
evaluation included per form ing the required tes ts  agains t s am ple container s
s uppl ied by CGR  Com pacting, Inc. (CGR ). (CGR   w as  the low es t qual i f ied
bidder ).  T he s am ple container s  s ucces s fu l ly com pleted al l  the required
tes ts .   CGR  noted that 1 1  gauge s teel  w as  required to pas s  the s pecific
vibration tes t,  rather  than the m inim um  of 1 2  gauge s teel  required by the

R eques t F or  P ropos al .   P ictures  taken
dur ing the tes ting of the CGR  s am ples  s how  the runner s  flus h w ith the s ide
w al ls  of the container  (S ee F igures  2 -7  and 2 -8 ).

U pon com pletion of the s ol ici tation proces s  and the conduct of a vendor
P re-Aw ard Qual i ty As s urance S i te S urvey, the contract ( P .O.
9 5 M B 0 0 4 8 3 0 ) w as  aw arded to CGR  on 
Augus t 3 0 , 1 9 9 5 .  T he contract, how ever , contained the s am e m inim um
technical  s pecifications  w hich w ere in the R eques t for  P ropos al ,  w ithout
am ending them  to reflect the container  that w as  actual ly propos ed. T he
s am e broad, per form ance-bas ed s pecifications  from  the R eques t for
P ropos al  w ere included in the contract.  T he s ingle, low -detai l  draw ing
from  CGR 's  propos al  w as  added as  Attachm ent IV to S ection J  of the
contract.  T he contract als o s pecified that the container  and l id des ign w ere
to be tes ted at leas t annual ly to s how  com pl iance w ith s pecified tes ts  and
requirem ents  orginal ly contained in the R eques t for  P ropos al .

N o breeches  of the phys ical  container  and no leakage of m ater ial  w as
repor ted w ith the or iginal  container  des ign.  H ow ever , betw een October  1 1 ,
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1 9 9 5  and Apr i l  9 , 1 9 9 7 , F DF  i s s ued four  contract m odifications . 
M odification 4 , dated Apr i l  9 , 1 9 9 7 , s igni ficantly changed the des ign of the
container  l id, the reinforcem ent around the top of the container , the ver tical
reinforcem ent in the corner s , and als o changed the bas e m etal  to the
thinner  1 2  gauge.  Although the Drop T es t and the Com pres s ion T es t w ere
per form ed on the new  des ign, none of the other  tes ts  required of the
or iginal  des ign, including the Vibration T es t,  w ere per form ed.  T he
m anufacturer 's  w r i tten reas ons  for  not running thes e tes ts  w ere accepted
by F DF .  T he annual tes ting s pecified in the contract w as  never  per form ed.

On M ay 2 1 , 1 9 9 7 , F DF  w as  noti fied by B echtel  N evada that W hite M etal
B ox  N um ber  4 8 2 4 0 3  bui l t under  M odification 4  w as  dis covered to have
leaked m ater ial  from  the box  onto the trai ler  floor  upon receipt at the N T S . 
M odification 5  returned the th icknes s  of the bas e plate m etal   to 1 1  gauge
s teel .   Again, no tes ting of the container  w as  per form ed fol low ing
M odification 5 .

On October  6 , 1 9 9 7 , F DF  L ow  L evel  W as te P roject M anagem ent w as
noti fied by B echtel  N evada that W hite M etal  B ox  N um ber  4 8 2 7 9 3  appeared
to have broken w elds  on both the front and back of the center  runner .  A
grey colored m ater ial  had leaked from  the container .  B as ed on the s econd
leaking box  incident (fai lure at the end of the center  runner ), F DF  reques ted
recom m endations  from  CGR  for  res olution of the problem  and s ugges ted
ex tens ion of the center  runner  flus h w ith the s ide w al l s  of the box  as  a
pos s ible s olution to the problem .  On N ovem ber  2 0 , 1 9 9 7 , CGR  confi rm ed
their  capabi l i ty to incorporate the F DF -s ugges ted change (runner s  flus h
w ith s ide w al ls ),  but indicated the s ugges ted change m ight not s olve the
problem  and that "m aking the s k id longer  m ay not help or  m ay even be
detr im ental ."

On N ovem ber  2 6 , 1 9 9 7 , CGR  inform ed the F DF  T echnical  R epres entative
that they had independently incorporated a center  s k id reinforcem ent
(doubler  plate) on container  num ber s  4 8 3 2 5 5  through 4 8 3 3 0 6 .  T hes e
m odified container s  w ere in i tial ly rejected by F DF  pending a m ore detai led
s trength analys is  of the des ign by CGR .  On Decem ber  1 , 1 9 9 7 , the F DF
T echnical  R epres entative concluded that the container s  w ith the ins tal led
doubler  plate w ere acceptable.

On Decem ber  1 5 , 1 9 9 7 , F DF  w as  noti fied by N T S  that W hite M etal  B ox
num ber  4 8 2 5 8 7  had leaked flu id and m ater ial  onto the trai ler  bed of the
truck dur ing s h ipm ent.  N T S  m eas ured the contam ination levels  on the
trai ler  and the W hite M etal  B ox  and found thes e w ere w el l  below  the
appl icable DOT  and DOE  releas e l im its .   N T S  per s onnel  repor ted the
dis covery of a s m al l  crack on the bottom  of the leaking W hite M etal  B ox
along the w eld of the center  runner .  L ater  on Decem ber  1 5 , F DF  w as
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noti fied of the K ingm an event involving leakage and cracking in a s im i lar
place on the center  runner .

On Decem ber  1 6 , 1 9 9 7 , F DF  w as  noti fied by N T S  of four  additional  W hite
M etal  B ox es  (num ber s  4 8 2 5 1 3 , 4 8 2 6 0 0 , 4 8 2 6 7 9 , and 4 8 2 6 9 3 ) dis covered
leaking dur ing receipt ins pection at the N T S .  On Decem ber  1 7 , 1 9 9 7 , F DF
forw arded M odification 6 , dated Decem ber  1 6 , 1 9 9 7 , to CGR .  M odification
6  im plem ented a des ign change to lengthen the runner s  to the edge of the
container .  F or  the fi r s t tim e the runner  length w as  s pecified in the contract
(on the draw ing C-9 5 -1 0 1 , R ev. C).

Character iz ing the W as te S t ream

T he F E M P  is  requi red to im plem ent al l  R CR A haz ardous  w as te
character iz ations  in accordance w ith Ohio Adm inis trative Code (OAC)
3 7 4 5 -5 2 -1 1 .  T h is  regulation requires  the F E M P  as  a generator  of s ol id
w as te to determ ine i f the w as te i s  haz ardous  as  defined by R CR A.  T h is
determ ination i s  m ade by either  (1 ) tes ting the w as te in accordance w ith
m ethods  defined in  OAC 3 7 4 5 -5 0  through 5 9  and 4 0  CF R  P ar ts  2 6 0 -2 6 8 ;
or  (2 ) us ing proces s  know ledge inform ation obtained from  s i te l i terature,
operating procedures , m anufacturer  s pecifications  or  other  avai lable
technical  and analytical  repor ts .

At the F E M P , the vehicle for  docum enting w as te character iz ations  i s
through the us e of a M ater ial  E valuation F orm  (M E F ).  T he M E F  i s  us ed as  a
record of the w as te character iz ation proces s  and is  im plem ented through
the us e of a s i te procedure.

Other  regulatory dr iver s  for  character iz ing F E M P  w as tes  include DOE
Order s , the S tipulated Am endm ent to the Cons ent Decree, the R CR A P ar t B
P erm it Appl ication, and the Am ended Cons ent Agreem ent.  T h is  proces s  i s
audited by the S tate of Ohio E nvi ronm ental  P rotection Agency through
per iodic unannounced ins pections  and records  review .  T o determ ine
w hether  th is  w as te w as  a l iquid, the 4 0  CF R  P aint F i l ter  T es t w as
per form ed cons is tent w ith the N T S  W as te Acceptance Cr i ter ia.  T he 4 9  CF R
tes t (Am er ican S ociety of T es ting and M ater ials  D  4 3 5 9 ) for  l iquid w as  not
per form ed.

B as ed upon the above proces s , the m ater ial  loaded into the tw o W hite
M etal  B ox es  involved in the K ingm an, Ar iz ona incident, w as  character iz ed
as  a nonhaz ardous  low  level  w as te s tream .

P reparat ion F or  S h ipping L ow -L evel R adioact ive W as te at  the F E M P
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Drum s  fi l led w ith w as te for  s h ipm ent are s taged/s tored outs ide B ui lding 7 1 . 
T he drum s  are brought into B ui lding 7 1  and s et into an area w here they
w i l l  be opened.  T he drum s  are ins pected for  general  condition then opened
by H AZ W AT s .  I f free l iquid i s  vis ible, the drum s  are s ent to decanting for
rem oval of ex ces s  l iquid.  Otherw is e, they are s ent to one of tw o packaging
room s .  T here the contents  are em ptied into a W hite M etal  B ox .

Drum s  are decanted in the fol low ing m anner .  A per forated l id i s  placed
upon the drum , then i t i s  inver ted over  a container  w hich captures  the
l iquid for  later  treatm ent.  T he tim e i t i s  inver ted is  dependent upon the
am ount of l iquid pres ent and the am ount of l iquid that pour s  out.  W hen i t
appear s  that the l iquid has  drained, the drum  is  turned upr ight and i ts  l id
tem porar i ly reins tal led.  Interview s  indicate that i t i s  not uncom m on for  a
drum  to be returned for  additional  decanting.

T he drum s  that have been decanted and the drum s  that did not require
decanting are s taged in the packaging areas .  T h is  s taging typical ly occur s
tow ards  the end of the s h i ft s o that drum s  are ready to be em ptied at the
beginning of the nex t s h i ft.   T he num ber  of drum s  in s taging can vary from
3 0  to 5 0 .

E m pty W hite M etal  B ox es  are s tored outs ide of B ui lding 7 1  and brought
into the bui lding on an as  needed bas is .   A W hite M etal  B ox  i s  placed into
the packaging area after  an operational  ins pection for  gros s  dam age and
condition.  T he box  l id i s  s et as ide and the W hite M etal  B ox  i s  prepared by
placing a R adP ad in the bottom  of the box , then s preading a 5 0  pound bag
of diatom aceous  ear th, trade nam ed D ical i te, over  the pad.  T he purpos e of
thes e tw o actions  i s  to provide a s orbent for  free l iquids  that m ight s eparate
from  the w as te.

T he l ids  are rem oved from  the drum s  and another  vis ual  ins pection is
per form ed.  I f free s tanding l iquid i s  obs erved in the drum , i t i s  returned to
the decanting area for  additional  decanting.  Occas ional ly, D ical i te i s  added
to the drum  i f the w as te appear s  m ois t but not enough free s tanding l iquid
is  pres ent to jus ti fy additional  decanting.

T he drum s  are then em ptied into W hite M etal  B ox es .  As  each drum  is
being em ptied into the container , the H AZ W AT s  rem ain aler t for  any free
l iquid that m ay have been trapped in the drum .  I f free l iquid i s  obs erved or
the w as te appear s  to be ex ces s ively w et, additional  D ical i te i s  added on an
as  needed bas is .  F E M P  P rocedure P T -0 0 0 7  cal l s  for  additional  D ical i te to be
added bas ed upon the w as te s tream  and upon T able 4  of that procedure. 
Once the W hite M etal  B ox  i s  f i l led w ith w as te, an additional  bag of D ical i te
is  s om etim es  added acros s  the top of the w as te.  As  m any as  n ine bags
have s om etim es  been added.  T he decis ion w hether  to add additional
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Dical i te i s  bas ed upon the ex per ience of the H AZ W AT .  S upervis or s  have
encouraged l iberal  addition of the s orbent to be m ore cons ervative than the
procedure requires .

In addition to the w as te, the drum  l iner s  and the D ical i te bags  m ay als o be
placed into the W hite M etal  B ox es .  T he drum s  are crus hed and, depending
upon operational  needs , are either  placed into the container  or  s ent to
another  operation w here they are placed into the S ea L and/trans por tainer s ,
als o know n at F ernald as  IS O container s .

W hen the W hite M etal  B ox  i s  loaded, the l id i s  cr im ped into place.  T he
box es  are rem oved from  the packaging room s  and placed upon a rack
w here the box es  are ins pected for  cleanl ines s , condition, and proper
m ark ings .  A radiological  s urvey is  als o per form ed at th is  tim e.  U pon
s ucces s fu l  com pletion of the ins pections , the loaded W hite M etal  B ox es  are
m oved to B ui lding 3 0 A, w here they are s taged for  s h ipm ent in s tacks  of 1 ,
2 , or  3 .  T he m ax im um  of a 3  container  s tack i s  bas ed upon m ater ial
handl ing equipm ent l im itations .  N orm al ly thes e container s  are s tored in
B ui lding 3 0 A for  4  to 6  w eeks  before s h ipm ent.  W eekly ins pections  of al l
the container s  are per form ed w hi le aw aiting s h ipm ent.  T here have been no
repor ted leaking W hite M etal  B ox es  in B ui lding 3 0 A.

A s h ipm ent typical ly cons is ts  of 7  to 9  W hite M etal  B ox es .  P r ior  to loading
on trucks , one container  per  s h ipm ent i s  chos en random ly by the real  tim e
radiography operator  to be ex am ined by real  tim e radiography.  T h is  i s  a
non- intrus ive proces s  of ver i f ication that the container  does  not contain free
l iquids  or  other  eas i ly identi fiable prohibited i tem s .  T he real  tim e
radiography ins pector  view s  the proces s  via m onitor  and records  the
ins pection on video tape for  a h is tor ical  record.  I f the operator  identi fies
free l iquid, the area s upervis or  w i l l  be noti fied and the container  returned to
B ui lding 7 1  to be opened and treated w ith additional  s orbent.  W hite M etal
B ox  4 8 3 0 0 0 4 , w hich s ubs equently leaked, w as  s ubjected to s uch an
ins pection on N ovem ber  1 8 , 1 9 9 7 , pr ior  to s h ipm ent.  T he radiography tape
of that ins pection s how s  no indication of free l iquid.

T rai ler s  to be loaded are brought to B ui lding 3 0 A and pos i tioned at the
loading dock for  preparation.  F E M P  laborer s  prepare the ins ide of the trai ler
by nai l ing the banding plates  
and 2  X 4  s tuds  into the w ooden floor .  T h is  i s  done for  the purpos e of
bracing the load.  Once a trai ler  i s  prepared, the container s  as s igned to that
s hipm ent are m oved out of s torage in B ui lding 3 0 A and s taged on the
loading dock.  E ach W hite M etal  B ox  i s  s ubject to a P re-L oad Ins pection
per form ed by the W as te Cer ti f ication Official  or  h is  al ternate, a W as te
Acceptance P rogram s  repres entative, in accordance w ith F E M P  P rocedure
2 0 -C-0 2 4 .  T h is  includes , am ong other  cr i ter ia, the box  being l i fted by a
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fork l i ft,  to "head height" to faci l i tate vis ual  ins pection of the bottom .  T he
container  i s  checked to ens ure that the bottom  is  free of adher ing or
entrapped s oi l  or  debr is ,  there are no holes  in the bottom , there i s  no free
l iquid on, or  leaking from  the bottom , and that there i s  no s cal ing, rus t,  or
s evere pitting.  Other  i tem s  checked dur ing the P re-L oad ins pection are
s uch th ings  as  proper  label ing, ver i fication of radiological  s urvey,
ver i fication of s h ipm ent num ber , s er ial  num ber  and package w eight.  T he
overal l  condition of the box  i s  als o checked.  H ow ever , i t has  been
determ ined through interview s  that there i s  l im ited vis ibi l i ty of the s ide of
the W hite M etal  B ox  neares t the fork l i ft.  

T he W hite M etal  B ox es  are loaded into the trai ler  by a qual i f ied M otor
Vehicle Operator  (M VO) w ith vis ual  guidance by a loading team  m em ber . 
T he fi r s t container  i s  placed agains t the  bracing and each s ubs equent
container  i s  placed as  clos e as  pos s ible agains t the previous  one.  M VOs
and s upervis or s  s tate that i t i s  a com m on practice to "bum p" the box es
together .  In  doing th is ,  an effor t i s  m ade to keep the forks  in a ti l ted
forw ard pos i tion to prevent com ing in contact w ith the previous ly
pos i tioned box . T h is  i s  im por tant becaus e the forks  ex tend 1  to 2  inches
beyond the far  s ide of the box .  T he W hite M etal  B ox es  are banded
together  in bundles  of 3  or  4 , depending upon the total  num ber  to be
loaded and the pos i tion of the bundle.  A radiation control  technician takes
a ver i fication s m ear  of each box  as  i t i s  being loaded.  T w o photographs  are
taken of the trai ler  contents .  One photograph after  the fi r s t bundle i s
s ecured and another  w hen the rear  bundle i s  s ecured.  

T he w as te program s  repres entative per form s  a trai ler  ins pection in
accordance w ith F E M P  P rocedure 2 0 -C-0 2 4 .  T h is  procedure includes
another  vis ual  ins pection of al l  s ur faces  of the container  to ver i fy the
abs ence of dam age to the box  and leaks .  T ie-dow ns  are ins pected to ver i fy
accordance w ith P rocedure 5 0 -C-1 0 9 .  T he w as te program s  repres entative
als o ver i fies  that al l  radiological  s urveys  and trai ler  ins pections  have been
proper ly com pleted.  T he trai ler  door s  are clos ed and s ecured w ith a DOT -
approved s eal .   T he truck dr iver  i s  br iefed, al l  appropr iate paperw ork i s
trans fer red to h im , and the s h ipm ent depar ts  for  the N T S .

U pon ar r ival  at the N T S , the paperw ork, m ark ings , and placarding are
checked, and radiological  s urveys  are per form ed before the trai ler  i s
opened.  After  opening the trai ler ,  a radiological  and vis ual  s urvey of the
load and the ins ide of the trai ler  i s  accom pl is hed.  Additional ly, a vis ual  and
radiological  s urvey of each container  i s  per form ed. T o ins pect the under s ide
of the box , i t i s  rais ed by a forktruck s o the ins pector  can vis ual ly ex am ine
that por tion of the box .  N o w as te ver i fication s am pl ing is  per form ed on
w as tes  ar r iving at N T S  for  dis pos al .
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P rocedures  have not been changed greatly in the las t 5  year s .  H AZ W AT s
and W as te T echnicians  par ticipate in procedure revis ions  as  s ubject m atter
ex per ts .   Interview s  dem ons trated that H AZ W AT s , W as te T echnicians , and
s upervis or s  w ere general ly  know ledgeable of and w orked in accordance
w ith the appropr iate procedures .  T he procedures  w ere readi ly avai lable in
al l  w ork areas .  H AZ W AT  train ing requires  that they read and s ign off on
each procedure appl icable to the area in w hich they w ork.  W as te
T echnicians  have no s im i lar  form al requirem ent, but one is  cur rently under
developm ent.

M os t H AZ W AT s , W as te T echnicians , and M otor  Vehicle Operator s
interview ed have been in thei r  pos i tions  for  at leas t 3  year s .  T eam
com pos ition i s  cons is tent.  Interview s  indicated that s om e per s onnel  have
concerns  w ith the frequent reorganiz ation of the F DF  W as te M anagem ent
organiz ation.  T here have been at leas t three F DF  W as te M anagem ent
reorganiz ations  s ince 1 9 9 5 .

2 .2 .3 R elated F actors  - P recurs or  E vents

T here have been previous  W hite M etal  B ox  fai lures  and other  indicator s  of
both unex pected levels  of free l iquid in the loaded container s  and incipient
s tructural  w eaknes s es .  T hes e include the fol low ing:

J anuary 3 , 1 9 9 5

OR P S  #  OH -F N -F E R M -F E M P -1 9 9 5 -0 0 0 8  repor ted a J anuary 3 , 1 9 9 5 ,
fai lure of W hite M etal  B ox  N um ber  6 5 3 7 7 4  on J anuary1 9 , 1 9 9 5 .  T h is  box
w as  not produced under  the CGR  contract.  T he container  w as  leaking
l iquid from  w eld holes  in the bottom  of the box  w hi le in trans i t.   Als o
included in th is  OR P S  repor t w as  a Decem ber  3 0 , 1 9 9 4 , incident in w hich
another  W hite M etal  B ox , 6 5 3 7 3 9 , w as  rem oved from  a trai ler  w hi le s ti l l  at
the F E M P   becaus e i t had a s im i lar  leak.  T hes e events  w ere categor iz ed as
off norm al becaus e the container s  did not m eet the DOT  s tandard, i .e. a
"s trong tight packages  s o that there w i l l  be no leakage."  T he des cr iption of
caus e s tates  in par t ". . .there i s  a lack of per form ance tes ting for  container s
.. .  by F E M P  to conform  to vendor  data...".   A fai lure rate of 1 0 % w as
ex per ienced in th is  lot of container s .

M ay 2 1 ,1 9 9 7
T his  event involved a W hite M etal  B ox  m anufactured by CGR .  N um ber
4 8 2 4 0 3  w as  loaded on M ay 2 , 1 9 9 7 , w ith 2 0  ten gal lon cans  of depleted
uranium  tetrafluor ide, s ix  5 5  gal lon drum s  of fi l ter  cake;  one s orbent pad;
and 5 0  pounds  (one bag) of D ical i te as  a s orbent. T he box  w as  ins pected
and loaded onto a trai ler  on M ay 1 2 , 1 9 9 7 , w ith no nonconform ances
noted.  T he s h ipm ent depar ted F E M P  on M ay 1 6 , 1 9 9 7 .  U pon opening the
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trai ler ,  N T S  per s onnel  noted that l iquid had leaked on the trai ler  floor  and
the floor  of the trai ler  w as  contam inated.  T he event w as  clas s i f ied as  a
nonconform ance by B echtel  N evada and a nonconform ance repor t w as
is s ued by F DF .

October  5 ,1 9 9 7

One W hite M etal  B ox  w as  found to be leaking w hi le unloading at the N T S . 
T here w as  no requirem ent for  N T S  to w r i te a nonconform ance (s h ipm ent
w as  not regulated), how ever ,  B echtel  N evada noti fied F DF .  T he F DF
As s is tant E m ergency Duty Officer  w as  noti fied and entered the noti fication
on his  log as  a "L oggable E vent."   A nonconform ance w as  not w r i tten by
F DF .

2 .2 .4   M anagem ent S ys tem s

2 .2 .4 .1  F D F  Quality As s urance and Correct ive Act ion T racking 

T he F DF  W as te Cer ti f ication function w as  trans fer red from  Qual i ty
As s urance to L ow  L evel  W as te operations  dur ing a reorganiz ation in
J anuary 1 9 9 7 .   T h is  reorganiz ation left only one F DF  Qual i ty As s urance
per s on to per form  Qual i ty As s urance duties  related to w as te cer ti f ication
w here previous ly four  had been as s igned.

F DF  has  three cor rective action tracking s ys tem s  us ed to track and m anage
clos ure of any open nonconform ance or  action.  Any Cor rective Action
R eques ts  provided by DOE  N evada Operations  Office to DOE -F E M P  are
trans m itted to F DF  w here s pecific cor rective actions  are form ulated,
as s igned to appropr iate per s onnel  for  action, and entered for  tracking and
clos ure.

2 .2 .4 .2  D OE  Overs ight

DOE -F E M P  tracks  and ver i fies  clos ure of al l  concerns  identi fied dur ing DOE
as s es s m ent activi ties .  A ls o, DOE -F E M P  has  a central iz ed action tracking
s ys tem  w hich tracks  the cor res pondence (and the s tatus  of any actions  that
m ay ar is e) related to cor rective actions  that or iginate w ith incom ing
cor res pondence, s uch as  a N evada Cor rective Action R eques t.

A pr im ary m eans  of operational  over s ight for  the DOE -F E M P  Office i s  the
F aci l i ty R epres entative program .  DOE  F aci l i ty R epres entatives  are as s igned
res pons ibi l i ty for  one or  m ore faci l i ties  and are to per form  w alk throughs  at
leas t w eekly.  T he B oard interview ed the previous  F aci l i ty R epres entative
and the cur rent F aci l i ty R epres entative for  B ui ldings  3 0 A and 7 1 .  T he
previous  F aci l i ty R epres entative had res pons ibi l i ty for  thos e bui ldings  from



T YP E  B  ACCIDE NT  IN VE S T IGAT ION B OAR D R E P OR T  -  F E R N AL D E N VIR ONM E N T AL  M ANAGE M E NT
P R OJ E CT2 4

Apr i l  1 9 9 5  unti l  J u ly 1 9 9 7 .  T he cur rent DOE  F aci l i ty R epres entative for
B ui ldings  3 0 A and 7 1  has  had that res pons ibi l i ty s ince J uly 1 9 9 7 .  B oth
s tated that no m ajor  dis crepancies  had been dis covered.  T he DOE  W as te
M anagem ent team  leader  s tated that he s tr ives  to conduct w alk-throughs
of al l  w as te m anagem ent areas  w eekly and reques ts  the s am e of h is  team
m em ber s  but, due to confl icting duties , th is  has  not alw ays  been done. 

2 .2 .4 .3   Correct ive Act ion S ys tem  R es pons e to P recurs or  E vents

R es pons e to J anuary 3 , 1 9 9 5  P recurs or

Defective W hite M etal  B ox  w elds  w ere identi fied in loaded container s  at the
F E M P  on Decem ber  3 0 , 1 9 9 4  and at N T S  on J anuary 3 , 1 9 9 5 .  F DF
developed cor rective actions  to addres s  the root caus e of "inadequate
s upervis ion" identi fied in the OR P S  repor t (OR O-F E R M -F E M P -1 9 9 5 -0 0 0 8 )
for  th is  event.  F DF  com m itted to com pleting the fol low ing cor rective
actions :  

1 ) E valuate and revis e w as te packaging procedures  to as s ure
appropr iate am ounts  of abs orbent m ater ial  are added to cur rent and
future s h ipm ents .   T he box  loading procedure w as  am ended to add
5 0  lbs  of D ical i te on the bottom  of every box  before i t w as  loaded.

2 ) Increas e m anagem ent over s ight of w as te packaging operations  by
conducting frequent s el f-as s es s m ents  w ith technical  s uppor t
per s onnel    S urvei l lances  w ere increas ed to quar ter ly but the s el f-
as s es s m ent frequency rem ained the s am e.  F DF  cons idered the
s urvei l lances  to be s el f-as s es s m ents .

3 ) P er form  s urvei l lance of w as te packaging operations  on, at leas t, a
quar ter ly bas is   S urvei l lances  w ere increas ed to quar ter ly but the s el f-
as s es s m ent frequency rem ained the s am e.  F DF  cons idered the
s urvei l lances  to be s el f-as s es s m ents .

4 ) P er form  detai led vis ual  ins pections  of s uppor t w elds  on W hite M etal
B ox es  loaded for  s h ipm ent   W eld ins pection frequency w as
increas ed to 1 0 %.

5 ) R evis e future contract s pecifications  for  W hite M etal  B ox es  to include
w eld ex am ination and random  tes ting of 1 0 % of the container s .   T he 
R eques t for  P ropos al  for  the new  W hite M etal  B ox  that w as  i s s ued in
Apr i l  1 9 9 5  included a requirem ent to per form  a 5 % vis ual  w eld
ins pection and per form  annual tes ting of the container s .

R es pons e to M ay 2 1 , 1 9 9 7  P recurs or
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On M ay 2 1 , 1 9 9 7 , N T S  identi fied a leaking W hite M etal  B ox  on a s h ipm ent
received from  F E M P .  T h is  w as  repor ted to the F DF  L ow  L evel  W as te
P roject M anager  by telephone and confi rm ed in a form al Cor rective Action
R eques t dated J uly 7 , 1 9 9 7 .  F DF  i s s ued a nonconform ance repor t on M ay
2 7 , 1 9 9 7 , (N CR  9 7 -0 1 3 8 ) docum enting cer tain planned cor rective actions
to prevent a recur rence of the problem .  DOE -F E M P  trans m itted F DF
clos ure of the N T S  Cor rective Action R eques t on Augus t 1 2 , 1 9 9 7 , and F DF
confi rm ed clos ing of N CR  9 7 -0 1 3 8  by electronic m ai l  on Augus t 1 5 , 1 9 9 7 . 
N T S  conducted a field s urvei l lance at F E M P  on Augus t 1 9  -  2 0 , 1 9 9 7  and
s ubs equently clos ed the Cor rective Action R eques t in a letter  dated
S eptem ber  1 9 , 1 9 9 7 .  B as ed on the inform ation received to date, the B oard
could not ver i fy clos ure of al l  the cor rective actions  com m itted to by F DF  in
N CR  9 7 -0 1 3 8 .

1 ) R evis e procedure, P T -0 0 0 7 , P ackaging L ow  L evel  R adioactive W as te
(L L R W ) in M etal  B ox es  for  S hipm ent to the N evada T es t S i te, to
incorporate provis ions  for  adding adequate am ounts  of abs orbent  
P rocedure P T -0 0 0 7  w as  revis ed by adding a table to identi fy the
am ount of s orbent bas ed on w as te type.

2 ) Increas e w as te cer ti f ication to w eekly s urvei l lances  to ens ure
procedural  com pl iance  T he s urvei l lances  by W as te Cer ti f ication w ere
increas ed to w eekly;  how ever , dur ing the 1 6  w eeks  preceding the
Decem ber  1 5 , 1 9 9 7 , event only 1 0  s urvei l lances  had been per form ed.

3 ) E valuate abs orbent m ater ial  calculations  and as s um ptions  by J u ly 1 5 ,
1 9 9 7    E vidence pres ented to the B oard s how s  that the or iginal  1 9 9 5
data w as  us ed to create the new  table that w as  added to P T -0 0 0 7 ,
w hich res tated that D ical i te w i l l  s orb at a rate of 2  gal lons  per  pound. 

4 ) Conduct an evaluation of avai lable products  of abs orbents  and
m ethods  of appl ication for  w as te s tream  m ater ials  and im plem ent i f
technical ly feas ible and cos t effective   F ol low ing th is  event,
procedures  w ere m odified to ens ure there w as  a 1 0 0 % pre- load and
pos t- load ins pection of box es .  E vidence provided to the B oard
indicated that alternate s orbents  w ere not s er ious ly evaluated and
never  m ade avai lable for  us e.

DOE  concur red that thes e actions  w ere com plete.

R es pons e to October  5 ,1 9 9 7  P recurs or

T he B oard w as  unable to identi fy a form al docum ented cor rective action to
the 
October  5 ,1 9 9 7  W hite M etal  B ox  leak repor ted by N T S .
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2 .2 .4 .4  M anagem ent  Com m unicat ion, D irect ion, and Control

W hite M etal B ox P rocurem ent  and Acceptance P roces s

T he CGR  tes t s am ple provided dur ing propos al  evaluation tes ting did not
m atch the des ign of the W hite M etal  B ox es  that w ere del ivered under  the
res ulting contract, beginning in S eptem ber  1 9 9 5 .  In par ticular , the s am ple
photographed and videotaped dur ing the J une 1 9 9 5  tes ting had a center
runner  that ex tended s om ew hat beyond the s ides  of the container .  T hos e
del ivered under  the contract, unti l  the m os t recent contract m odifications ,
had a center  runner  that w as  reces s ed under  the container .  T he contract
res ulting from  the J une 1 9 9 5  tes ting did not include s pecifications  that
w ould ens ure that the des ign del ivered w ould reflect the des ign tes ted
(s uch as  detai led draw ings  and s pecifications  for  the s ucces s fu l  des ign). 
T he di fference betw een the tes ted container  and the later  container s
del ivered under  the contract w as  not detected by F DF  upon contract
del ivery. T he contract data package does  not include s ufficiently detai led
draw ings  to al low  s uch an ins pection.  I t w as  als o noted by the B oard that
the F DF  Qual i ty As s urance ins pector  w ho w itnes s ed the per form ance
tes ting w as  not the  ins pector  w ho conducted the acceptance ins pection
for  the in i tial  s h ipm ent of W hite M etal  B ox es .  T he B oard als o noted that,
w hi le the contract data package did not ex pl ici tly include detai led
draw ings , the in i tial  internal  CGR  qual i ty control  docum entation clear ly
s how s  that the center  and tw o end runner s  for  the W hite M etal  B ox  could
be reces s ed as  m uch as  s even-s ix teenths  of an inch from  the s ides  of the
box .

As  the F DF  contract w ith CGR  continued, there w as  a s igni ficant level  of
turnover  in F DF ’s  technical  repres entatives .  T here have been four  s eparate
technical  repres entatives  as s igned to th is  contract by F DF  in the
approx im ately 2 ½  year s  s ince the contract w as  aw arded to CGR  in Augus t
1 9 9 5 .  Dur ing that tim e, s ix  m odifications  to the container  des ign have
been approved w ith l i ttle des ign review  or  tes ting of the res ulting des ign. 
H ow ever , in  N ovem ber  1 9 9 7 , the lates t F DF  technical  repres entative
identi fied problem s  w ith the W hite M etal  B ox  des ign and the rate of fai lure
ex per ienced in th is  box  along the center  runner  at the bas e.  As  a res u lt of
th is  action, a m odification to the W hite M etal  B ox  des ign w as  s ubs equently
approved in Decem ber  1 9 9 7 .  On Decem ber  1 6 , 1 9 9 7 , DOE -OH /F E M P
directed that no fur ther  s h ipm ents  of thes e box es  from  F E M P  to N T S  w ould
occur .  On Decem ber  2 9 , 1 9 9 7 , the As s is tant S ecretary for  E nvi ronm ental
M anagem ent di rected that al l  s h ipm ents  of low  level  w as te to N T S  from
the DOE  com plex  us ing th is  W hite M etal  B ox  w ould be s us pended unti l  the
T ype B  inves tigation into th is  i s s ue w as  com pleted.  In the m eantim e, F DF
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continued to fi l l  thes e container s  at F E M P  w ith the under s tanding that
thes e box es  m ay require repackaging in the future.

L ow  L evel W as te Operat ions

Interview s  revealed that there w as  a s ubs tantial  level  of involvem ent by
operator s  and s upervis or s  in operations  at B ui ldings  3 0 A and 7 1 .  T he
procedures  us ed in thes e operations  w ere updated w ith input from  the
operator s  and the operator s  w ere w el l  aw are of the content of thes e
procedures .  Al l  operator s  bel ieved they had the author i ty to reject any
drum  bas ed upon free s tanding w ater .  In  addition, s upervis or s  ex pres s ed
s trong confidence in the abi l i ty of operator s  to m ake thes e determ inations . 
T he proces s es  es tabl i s hed by the procedures  w ere fol low ed by operator s ,
w as te technicians , w as te cer ti f ication operator s ,  and trans por tation
m anager s .

On at leas t one occas ion, an operator  s ugges ted to m anagem ent that the
cur rent s orbent, D ical i te, did not appear  to be effective.  M anagem ent
res ponded that additional  inform ation w as  needed to m ake any
determ ination.  In addition, m anagem ent had received as  late as  J u ly 1 9 9 7
confi rm ation that D ical i te w as  an effective s orbent bas ed upon a jar  tes t of
i ts  effectivenes s ;  the bas is  for  th is  as s es s m ent w as  per form ance tes ting
that w as  conducted in J anuary 1 9 9 5 .  T he res ults  of th is  tes t do not agree
w ith the m anufacturer ’s  s pecifications .

On Decem ber  2 3 , 1 9 9 7 , a Cor rective Action R eques t (R W AP -C-9 8 -0 9 ) w as
provided by the DOE  N evada Operations  Office to DOE -F E M P .  T h is
cor rective action reques t included the s tatem ent that “F ernald per s onnel
s tated that the w eekly s urvei l lances  w ere not being conducted and that
only tw o s urvei l lances  had been conducted.”  T h is  inform ation w as  der ived
from  conver s ations  betw een contractor  em ployees  at N evada and F E M P ,
res pectively, and w as  incor rect.  In fact, ten of a pos s ible s ix teen
s urvei l lances  w ere conducted from  J une 1 4 , 1 9 9 7  through Decem ber  1 9 ,
1 9 9 7  (1  in J une, 2  in J u ly, 4  in Augus t, 1  in October , and 2  in Decem ber ). 
Interview s  indicated that th is  ex am ple of one-on-one, inform al
com m unication accom panied by l i ttle form al docum entation is  com m on.

S om e DOE -F E M P  per s onnel  w ho are engaged in DOE  over s ight of F DF
indicated in interview s  that over s ight of F DF  procurem ents  w as  precluded
by the B us ines s  M anagem ent Over s ight P rogram .  M anager s  interview ed
at DOE  Ohio F ield Office s tated that th is  i s  not the cas e and that DOE -F E M P
is  al low ed to per form  over s ight of des ign, s ource ins pection, and
procurem ent of W hite M etal  B ox es .
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2 .3 B AR R IE R  AN AL YS IS

A bar r ier  i s  defined as  anything that i s  us ed to control ,  prevent, or  im pede
the proces s es  that m ay lead to an incident or  an in jury.  T he bar r ier  analys is
conducted by the B oard addres s ed three types  of bar r ier s  as s ociated w ith
the event:  adm inis trative bar r ier s ,  m anagem ent bar r ier s ,  and phys ical
bar r ier s .   Only the final  phys ical  bar r ier ,  the integr i ty of the W hite M etal
B ox , w ould have as s ured the prevention of leakage from  the box ;  how ever ,
effective per form ance by any of s everal  other  bar r ier s  m ight have
inter rupted the chain of events  that led to a leakage of m ater ial  outs ide the
trans por tation vehicle.  T he m ore s igni ficant bar r ier s  are s um m ar iz ed in
F igure 2 .9

2 .3 .1 Adm inis t rat ive B arr iers

Analys es  of the haz ards  as s ociated w ith the trans por tation of low  level
w as te to the N T S  w ere per form ed.  T hes e analys es  included cons ideration
of the radiation haz ards  and the other  haz ards  as s ociated w ith the m ater ial .  
As  a res u lt,  a num ber  of controls  w ere identi fied to ens ure that s afety and
environm ental  s tandards  w ere m et.  T hes e procedures  w ere general ly
effective.  H ow ever , the low  level  of r i s k  to the publ ic and the envi ronm ent
as s ociated w ith thes e s h ipm ents  caus ed m anagem ent attention and
concern to s h i ft to other  operations  w ith potential ly greater  health and
s afety r i s ks .   T he program m atic r i s k  of a leak of m ater ial ,  harm ful  or  not,
along the trans por tation route w as  not included in the r i s k  analys is .   T he
inclus ion of program m atic r i s ks  could have focus ed a m ore appropr iate
level  of m anagem ent attention on th is  program , res u lting in a higher  level  of
over s ight and upper  m anagem ent involvem ent. S ince program m atic r i s ks
w ere not included, th is  bar r ier  w as  ineffective in identi fying areas  requir ing
em phas is  and therefore th is  bar r ier  w as  only par tial ly effective.
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F igure 2 -9  S igni ficant B ar r ier s
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E x tens ive planning w as  car r ied out and th is  planning w as  evident in the
com pletenes s  of procedures  and qual i ty as s urance s teps  that w ere
identi fied in the loading, s h ipping, and receiving of low  level  radioactive
w as te at F E M P  and N T S .  H ow ever , the effectivenes s  of thes e plans  and
procedures  w as  s igni ficantly reduced by incom plete inform ation in three
key areas :  1 ) the s orptive character is tics  of D ical i te;  2 ) the behavior  of the
m ois ture trapped in the w as te s tream  under  the conditions  encountered in
s torage and s hipm ent;  and 3 ) the s trength of the W hite M etal  B ox .  Due to
a lack of s ufficient under s tanding of thes e areas , the ex is ting procedures
w ere ineffective in preventing the event.

T he B oard found the train ing, ex per ience, and know ledge of the w orker s
and l ine s upervis or s  to be cons is tent w ith the needs  of thei r  pos i tions .  In
th is  ins tance, al l  concerned per form ed thei r  tas ks  adequately.  In fact, the
B oard noted that the H AZ W AT s  ques tioned the efficacy of D ical i te bas ed on
direct obs ervation (dis cus s ed m ore fu l ly in S ection 2 .2 ).  E ven in thos e
areas  w here technical  m is judgem ents  w ere m ade ( e.g.,  D ical i te, behavior
of the w as te s tream s  dur ing trans por tation, and W hite M etal  B ox  des ign
w eaknes s es ), the caus es  of the m is judgem ents  w ere s ubtle enough to be
eas i ly over looked by qual i f ied per s onnel  in the abs ence of per form ance
indicator s  s uch as  fai led container s .

T he procurem ent proces s  w as  ex pected to provide a s trong, tight
container .  I t did not through a s er ies  of m is judgem ents .  F DF  developed a
R eques t F or  P ropos al  bas ed on m eeting tes ts  s pecified by Chapter  4 9 , Code
Of F ederal  R egulations  for  Depar tm ent of T rans por tation-approved s hipping
container s .  T he propos ed des ign w as  s ubjected to the s pecified tes ts  and
pas s ed them  al l .   H ow ever , the res ulting contract w as  not s ufficiently
detai led to ens ure that the container s  del ivered under  the contract w ere
identical  to the container s  tes ted.  One of the des ign di fferences  betw een
the tes ted des ign and the des ign of the container s  del ivered form ed a w eak
point at w hich th is  fai lure and other s  occur red. T herefore, th is  bar r ier  w as
ineffective.

2 .3 .2 M anagem ent  B ar r iers

E ffective com m unication both up and dow n the m anagem ent chain i s  key
to identi fying and m itigating haz ards .  In s everal  ins tances  com m unications
w eaknes s es  w ere obs erved.  Inform ation flow  betw een DOE -F E M P  and
F DF , betw een DOE -F E M P  and DOE  N evada, and w ith in F DF  w as  often
inform al.  W hi le ex tens ive inform al com m unication i s  ex pected and, indeed,
cr i tical  at each technical  and m anager ial  level ,  a level  of form al i ty s ufficient
to ens ure the elevation of s igni ficant problem s  and concerns  s hould ex is t.  
P erhaps  due to the perceived low  level  of r i s k  as s ociated w ith thes e
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s hipm ents , there w as  no trending or  analys is  of the precur s or  events  to
identi fy the neces s i ty of action to m anagem ent.  E x pectations  for  over s ight
under  the em erging B us ines s  M anagem ent Over s ight P rogram  w ere not
clear ly under s tood by al l ,  thereby reducing to s om e degree the level  of
over s ight appl ied.  T olerance for  leaking container s  w as  inform al ly
trans m itted by the lack of urgency given to leaking container s  relative to
other  container - related is s ues .  In par ticular , the di fferent level  of concern
felt regarding a leak that es caped a trans por tation vehicle en route relative
to a leak dis covered w hen the vehicle w as  unpacked w as  not adequately
conveyed.  P ar tial ly as  a res u lt of s uch com m unications  fai lures ,
oppor tunities  to proper ly analyz e and evaluate precur s or  events  m ay have
been los t.  

A s tructured and integrated m anagem ent s ys tem  featur ing clear ly defined
roles , res pons ibi l i t ies  and author i ties  as s ures  that i s s ues  requir ing
res olution are identi fied, that adequate res ources  are devoted to thei r
res olution, and that al l  areas  of the organiz ation are effective in s uppor ting
the m is s ion of the organiz ation.  T he F DF  and DOE -F E M P  m anagem ent
s ys tem s  w ere not fu l ly effective.  R oles  and author i ties  w ere not clear ly
es tabl i s hed betw een DOE -F E M P  and DOE  N evada w ith regard to val idation
and clos ure of cor rective actions  taken to addres s  identi fied program m atic
s hor tcom ings .  W hen a leaking container  w as  obs erved dur ing unloading at
N T S  in M ay 1 9 9 7 , DOE  N evada reques ted that DOE -F E M P  conduct
cor rective actions .  DOE -F E M P  pas s ed the action to F DF  and forw arded the
F DF  letter  s tating that cor rective actions  had been com pleted to DOE
N evada w ithout s pecific evidence that actions  had been per form ed.  In
addition, DOE -F E M P  has  not s pecifical ly confi rm ed that the cor rective
actions  have continued to be per form ed.  DOE  N evada conducted a
s urvei l lance to confi rm  clos ure of thes e i s s ues , but l im ited i ts  r igor  to s pot
checking.  T he lack of a form al agreem ent as  to roles  and res pons ibi l i t ies
for  val idation, clos ure, and fol low  up of cor rective actions , in par ticular  w ho
w as  res pons ible for  detai led fol low  up of cor rective action com m itm ents ,
w eakened th is  bar r ier  and pos s ibly prevented the detection of additional
indicator s  of fals e technical  as s um ptions  and other  w eaknes s es  in the F DF
program .

DOE -F E M P  and F DF  over s ight w as  ham pered by a m ultipl ici ty of s ys tem s
for  tracking cor rective actions .  F or  ex am ple, i s s ues  identi fied by DOE -
F E M P  as s es s m ents  w ere placed into a tracking data bas e w hi le cor rective
action reques ts  or iginating w ith DOE  N evada w ere tracked only as
s us pens e i tem s  in a cor res pondence and action tracking s ys tem  that did
not include any detai l  on the cor rective action taken.  N o procedure
precluded the entry of the N evada concerns  in the tracking data bas e, but i t
has  been left to the dis cretion of the recipient of the cor res pondence to
enter  data.  S im i lar ly, F DF  has  m ultiple s ys tem s  into w hich var ious
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cor rective actions  m ay be placed.  T hes e m ultiple tracking s ys tem s  w ithout
a central  focus  are detr im ental  to developm ent of a trending and analys is
function that m ight have integrated the s everal  precur s or  events  into a
com pos ite indicating that from  tim e to tim e a leaking container  i s  loaded
w ith w as te w ith a h igher  than ex pected am ount of free l iquid.

2 .3 .3 P hys ical B ar r iers

T he fi r s t phys ical  bar r ier  w as  the com plex  of procedures  and qual i ty checks
that w as  des igned to preclude free l iquids  from  s hipm ents .  T here i s
evidence that th is  s ys tem  had fai led on other  occas ions .  T he B oard
concluded that in th is  cas e a com bination of s haking incident to
trans por tation and the ineffectivenes s  of D ical i te as  a s orbent m ater ial
caus ed free l iquid to s eparate from  the w as te in W hite M etal  B ox es  4 8 3 0 0 4
and 4 8 3 1 4 1  dur ing s h ipm ent, defeating th is  bar r ier .

T he final  phys ical  bar r ier  w as  the W hite M etal  B ox .  T he container  w as
bel ieved to be a s trong tight container  tes ted to Depar tm ent of
T rans por tation s pecifications  that w ere m ore s tr ingent than required for  the
w as te car r ied.  T h is  bel ief w as  fals e.  T he analys es  per form ed for  the B oard
by S andia N ational  L aborator ies /N ew  M ex ico argue s trongly that the fai lure
they analyz ed  occur red before s h ipm ent and then w idened dur ing
trans por tation, culm inating in the leak detected in K ingm an, Ar iz ona.  T he
other  fai lure in 4 8 3 1 4 1  has  been s ubm itted for  analys is  by CGR , but res u lts
are not yet avai lable.  T he B oard concludes  that the integr i ty of each W hite
M etal  B ox  w as  breeched dur ing trans por tation, caus ing th is  bar r ier  to fai l .

2 .4 CH AN GE  AN AL YS IS

A change analys is  w as  conducted to determ ine changes  or  di fferences  that
m ay have contr ibuted to the event.  T he res ults  of the analys is  are provided
in T able 2 .1 .

T able 2 .1   Change Analys is
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P r ior  or  Ideal Obs erved D if ference Analys is
Condit ion Condit ion (Change)

T he W hite M etal T he W hite T he W hite M etal W hite M etal
B ox es  have M etal  B ox es B ox  des ign B ox  T es ting as
requirem ents  in del ivered by the del ivered did not per form ed on
the procurem ent contractor m atch the one the m odified
contract for di ffered from tes ted.  In fact, des igns  did not
per form ance the or iginal num erous ens ure phys ical
tes ting to ens ure des ign m odifications  to integr i ty of the
the integr i ty of prototype the bas ic des ign W hite M etal
the container . tes ted. have been m ade B ox es  received. 

s ince contract
inception.  T he
fu l l  s u i te of tes ts
required by the
contract w ere not
conducted on the
m odified des igns .

P rocedure P T - F ree l iquid i s M ater ial  i s 1 ) W as te
0 0 0 7 , pres ent in s om e packed w ith no S tream
“P ackaging L ow - W hite M etal free l iquid pres ent phys ical
L evel  R adioactive B ox  container s and w ith s orbent character is tics
W as te in M etal dur ing and after m ater ial ,  yet free are unclear  in
B ox es  for trans por tation. l iquid i s regards  to free
S hipm ent” obs erved. l iquid and
requires  1 ) no 2 ) S orbent
free l iquid and 2 ) m ater ial  does
the addition of not ens ure the
s orbent m ater ial abs ence of free
in the w as te. l iquid.

W hite M etal  B ox W hite M etal W hite M etal S igni ficance of
is  a s trong, tight B ox  integr i ty B ox es  have fai led the fai led W hite
container . fai lures  of M ay and leaked M etal  B ox es

and October m ater ial  in ear l ier w as  not
1 9 9 7  w ere events . recogniz ed
dis covered at ear l ier  and the
N T S . root caus e

analys is  did not
identi fy a
m eans  for
preventing
recur rence. 
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A form al T here is  not a T he M ay and Oct. A form al
cor rective action form al proces s incidents  res u lted cor rective
program  al low s for  res olving in routine, action program
s ite operations  to is s ues  involving inform al m ay have
effectively both N T S  and com m unications , identi fied
evaluate and F E M P root caus e integr i ty i s s ues
track cor rective organiz ations . analys is , ear l ier  to
actions  and is  a cor rective actions m anagem ent
tool  for and fol low  up. and m ay have
com m unications identi fied the
betw een s taff ear l ier ,
and inadequate
m anagem ent. cor rective

actions .
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T here is  a form al Although Although for  th is T he m is s ions
plan that effective for  th is event the F E M P for  the s uppor t
s pecifies  the event, no form al S uppor t T eam team  changed:
m is s ion, s cope of plan ex is ts  for w as  effective and the S uppor t
operations , deploying a their  effor ts T eam  s tar ted
logis tic F E M P  S uppor t greatly s uppor ted as  a cons ultant
procedures , T eam  to a recovery actions , team , but later
equipm ent and dis tant incident there is  s om e becam e a
per s onnel s cene. ques tion w hether res pons e team
requirem ents  and this  level  of that as s um ed
author i ties  of the effectivenes s on-s cene
F E M P  S uppor t could be control  of the
T eam  to m aintained in recovery
cons is tently and future events operation. 
effectively w ithout Although the
res pond to preplanning F E M P  S uppor t
trans por tation docum ents . T eam
events . accom pl is hed

thes e recovery
m is s ions  w el l ,
additional
form al planning
w ould ens ure
that the
per s onnel
dis patched
could per form
this  effor t
cons is tently.

2 .5 CAU S AL  F ACT OR S

T he direct  caus e of the event (the im m ediate events  or  conditions  that
caus ed the incident) w as  the los s  of integr i ty of tw o W hite M etal  B ox es
contain ing unex pected quanti ties  of free l iquid.  T he root  caus e (the
fundam ental  caus e that, i f el im inated or  m odified, w ould prevent
recur rence of th is  and s im i lar  accidents ) w as  the failu re of  the F D F
contract ing proces s  to deliver  a s t rong t ight  container  as  required by
contract  s pecif icat ions .
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T his  root caus e, i f changed, w ould have prevented the incident and other
s im i lar  incidents  involving F E M P  W hite M etal  B ox  s h ipm ents .  H ow ever , i t
i s  im por tant to em phas iz e the w ays  in w hich the contracting proces s  fai led. 
F i r s t,  contracting proces s  did not capture des ign data from  the container
that pas s ed the per form ance tes ts .   S econd, the proces s  did not s pecify the
s ucces s fu l  des ign in the res ulting contract.  T h i rd, the annual tes ting that
m ight have revealed the im pact of the changed des ign w ere w aived. 
F inal ly, a num ber  of m odifications  have been m ade to the or iginal  des ign
procured.  S ubs equent configuration control  and tes ting, w hen i t w as  not
w aived, had not s ufficiently as s ured that the W hite M etal  B ox es  on hand at
F E M P  w ould pas s  the required per form ance tes ts .

T he B oard als o identi fied s everal  contr ibuting caus es  (caus es  that increas ed
the l ikel ihood of the event w ithout individual ly caus ing the event, but that
are im por tant enough to be recogniz ed as  needing cor rective action).  A l l
caus al  factor s  are identi fied in T able 2 -2  w ith a s hor t dis cus s ion des cr ibing
the im por tance of each.  E x hibit F  pres ents  a s um m ary events  and caus al
factor s  char t.

T able 2 -2     Caus al F actors

Caus al F actor D is cus s ion

R oot  Caus e

T he F DF  contracting proces s  did Al l  r i s k  analys is  and planning for
not del iver  a s trong tight the s h ipm ent of low  level
container  as  requi red by contract radioactive w as te w as  predicated
s pecifications . on the W hite M etal  B ox  m eeting

the "s trong, tight box " requirem ent. 
F ai lure of the box  can caus e leaks ,
w hether  the w as te contains  l iquid
or  not, al though the l ikel ihood of
leaks  from  the trai ler  i s  increas ed
by the pres ence of free l iquid.

Contr ibut ing Caus es
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DOE -F E M P  and F DF  continued to If the r i s k  of s h ipping w ith a flaw ed
us e the W hite M etal  B ox es  for W hite M etal  B ox  had been proper ly
s h ipm ent of low  level  w as te evaluated fol low ing any of thes e
fol low ing the precur s or  leaking indicator s , i t i s  pos s ible that the
W hite M etal  B ox es  in M ay and K ingm an event w ould not have
October , 1 9 9 7 .  W hite M etal  B ox occur red.
operations  w ere not dis continued
in N ovem ber  1 9 9 7  after  F DF
determ ined the box  des ign w as
inadequate.

F DF  and DOE -F E M P  do not fu l ly W hi le the abs ence of free l iquid
under s tand the phys ical m ight not have prevented a leak, i t
character is tics  of the w as te form . i s  l ikely that the leak w ould have
T he m ix ture of the w as te and the been confined to the trans por t
s orbent m ater ial  (D ical i te) in the trai ler .   F ur ther , under s tanding the
W hite M etal  B ox es  did not or igin and behavior  of the free
prevent the s eparation of free l iquid on the s h ipped w as te m ay be
l iquid dur ing s h ipm ent. an im por tant i s s ue for  the N evada

dis pos al  s i te.

T he divis ion of roles  and T he lack of s pecifici ty in the
res pons ibi l i t ies  betw een DOE inform al under s tandings  of roles
F ernald and DOE  N evada for and res pons ibi l i t ies  led to a fals e
identi fying and ens ur ing the confidence that cor rective actions
integr i ty of w as te s h ipm ents  i s had been effectively im plem ented
not clear ly defined. by the contractor .

S enior  m anagem ent at F DF /DOE T he program  w as  view ed as  a low
F ernald/DOE  OH  did not r i s k  program  becaus e of i ts  low
recogniz e the potential im pact on health and s afety.  T he
program m atic and operational im por tance of a potential  leak
im pact  as  i t related to the graded dur ing trans por t w as  not
approach for  over s ight. cons idered or  w as  given a les s er

w eight than w as  jus ti f ied in l ight of
s ubs equent events .

3 .0 CON CL U S ION S  AN D  J U D GE M E N T S  OF  N E E D

Conclus ions  are a s ynops is  of thos e facts  and analytical  res u lts  that the
B oard cons ider s  es pecial ly s igni ficant.  J udgem ents  of need are m anager ial
controls  and s afety m eas ures  bel ieved neces s ary to prevent or  m itigate the
probabi l i ty or  s ever i ty of a recur rence.  T hey flow  from  the conclus ions  and
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caus al  factor s  and are di rected at guiding m anager s  in developing fol low
up actions .  T able 3 -1  s um m ar iz es  conclus ions  of the B oard and
judgem ents  of need.

T able 3 -1 .  Conclus ions  and J udgem ents  of  N eed

Conclus ions J udgem ents  of  N eed

Al l  the W hite M etal  B ox  des igns  on F DF  needs  to ens ure al l  W hite
hand  have the s am e des ign M etal  B ox  des igns  m eet
features  as  the fai led box es  and/or per form ance cr i ter ia and receive
have not been adequately tes ted to DOE  approval  pr ior  to s h ipping.
determ ine w hether  they m ight
ex per ience the s am e fai lure.

N one of the W hite M etal  B ox es F DF  needs  to im prove the
del ivered and accepted w ere of the procurem ent proces s  to ens ure
s am e des ign as  the m etal  box program  operational  requi rem ents
s uppl ied by CGR  for  tes ting pr ior  to are m et.  S pecial  em phas is  s hould
contract aw ard, nor  w as be placed on inter face w ith
configuration control  of s ubs equent technical/s uppor t functions .
des ign changes  s ufficiently r igorous
to ens ure that del ivered container s
m et al l  requirem ents  and
operational  cr i ter ia, s uch as
s tacking.
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Dical i te i s  not a s ufficiently effective F DF  needs  to under s tand the
s orbent to be us ed as  des cr ibed in phys ical  proper ties  of the high
procedure P T -0 0 0 7 . m ois ture content w as te s tream s

and the effects  of s orbents  in
packaging and trans por tation.

Although the F E M P  S uppor t T eam F DF  needs  to develop m ore
effor ts  dur ing recovery actions  w ere com prehens ive form al plans  for
effective, planning and preparation deploying S uppor t T eam s  at
for  the dis patch of the F E M P s ignificant dis tances  from  F E M P . 
S uppor t T eam  w as  ins ufficient to In addition to identi fying a clear
ens ure cons is tent per form ance i f m is s ion s tatem ent, s pecial
deployed in res pons e to future em phas is  s hould be placed on
incidents . travel  ar rangem ents , s u i table

equipm ent s ets ,  train ing and
cer ti f ication for  team  m em ber s , and
pos s ible as s um ptions  of l iabi l i ty
fol low ing cer tain T eam  actions .

DOE -F E M P  did not adequately DOE -F E M P  and DOE  Ohio need to
review  the F DF  procurem ent of the im prove thei r  contractor  over s ight,
W hite M etal  B ox , did not as s ure and F DF  needs  to im prove thei r  s el f
effective val idation of contractor as s es s m ent and qual i ty as s urance
cor rective action clos ure, us ed program s .  Areas  for  im provem ent
m ultiple s ys tem s  to track the s tatus include conducting form al program
of concerns , and did not have a audits ,  developing a program m atic
program  to identi fy program m atic trending and tracking capabi l i ty
trends  bas ed on al l  inform ation w ith acces s  to al l  appl icable s tatus
avai lable. inform ation, and continuing to

m onitor  ongoing cor rective action
com m itm ents .

DOE  roles  and res pons ibi l i t ies DOE -F E M P , DOE  Ohio and DOE
regarding the inter face betw een N evada need to clar i fy the roles  and
DOE -F E M P  and DOE  N evada are res pons ibi l i t ies  for  noti fication,
not clear ly defined in the areas  of val idation and clos eout of cor rective
noti fication and fol low  up to F E M P actions , including root caus e
is s ues  identi fied by N T S  w hen analys is .
s h ipm ents  are unloaded.



Conclus ions J udgem ents  of  N eed

T YP E  B  ACCIDE NT  IN VE S T IGAT ION B OAR D R E P OR T  -  F E R N AL D E N VIR ONM E N T AL  M ANAGE M E NT
P R OJ E CT4 0

T he s ens i tivi ty of a leaking low  level T he Office of the As s is tant
radioactive w as te s h ipm ent w as S ecretary for  E nvi ronm ental
not proper ly factored into the r i s k M anagem ent, in conjunction w ith
analys is  for  thes e s h ipm ents  to N T S DOE  Ohio, DOE  N evada, and other
even though the  health and s afety affected par ties , needs  to es tabl i s h
of the publ ic and the envi ronm ent cr i ter ia for  trans por tation of low
w ere not harm ed, s ince the level  w as te s o that program m atic
releas ed l iquid w as  non-haz ardous and operational  needs  can be
and not harm ful  to the proper ly as s es s ed.
envi ronm ent.
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AP P E N D IX A
L et ter  of  Appointm ent
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AP P E N D IX B
Chronology

Chronology of P recur s or  E vents , E vents  R elated to the Accident, R es pons e,
and R ecovery 
(Al l  tim es  are E as tern S tandard T im e)

0 1 /1 9 /9 5 L eaking box  incident (old W hite M etal  B ox  (W M B )
m anufacturer ).                  OR P S  # OH -F N -F E R M -F E M P -1 9 9 5 -
0 0 0 8

0 4 /1 0 /9 5 F luor  Daniel  F ernald (F DF ) i s s ues  the W hite M etal  B ox  R eques t
F or  P ropos al  (R F P ) to 1 6  bus ines s es .  F DF  B uyer  # 1  as s igned.

0 4 /2 1 /9 5 S even potential  vendor s  attend pre-aw ard m eeting.

0 5 /0 5 /9 5 N ine propos als  received.

0 6 /1 3 /9 5 CGR  Com pacting, Inc. (CGR ) has  h ighes t s core on evaluation of
propos als .

0 6 /1 5 /9 5 CGR  pas s es  pre-aw ard s urvey.

0 7 /0 6 /9 5 CGR  des ign box  pas s es  per form ance tes ts .

0 8 /3 0 /9 5 CGR  aw arded W M B  contract w ith Contract T echnical
R epres entative (CT R ) # 1

1 0 /0 2 /9 5 CGR  s hipped fi r s t releas e (box  #  4 2 0 0 0 0 ).

1 0 /1 1 /9 5 Contract M odification 1  i s s ued to change w eld s pec to al low
internal  w eep hole in the s uppor t rai l  and new  CT R  (# 2 ).

1 1 /1 7 /9 5 W as te P rogram s  approved w aiver  for  s ource ins pections  bas ed
on CGR  per form ance.

0 2 /2 0 /9 6 Contract M odification 2  changed the paint s pec to reflect us e of
paint m anufacturer 's  recom m ended appl ication.

0 6 /1 9 /9 6 P urchas e order  (P O) i s s ued for  box es  4 2 1 6 4 1  -  4 2 1 8 4 8 .

0 7 /1 6 /9 6 F DF  reques ted l ighter  l id;  CGR  s ugges ted el im ination of annual
tes ting bas ed on new  CF R , el im ination of redundant w elding
and painting changes .  F DF  reques ted w r i tten propos al .
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0 8 /2 9 /9 6 Contract M odification 3  ex ercis es  option year  1 , as s ociated
pr ice reduction for  el im ination of fin is h painting on inter ior  of
box es  w ith new  CT R  (# 3 )

0 9 /3 0 /9 6 N um ber ing s equence for  W M B  s k ips  to 4 8 1 0 0 0  s er ies .

0 3 /0 5 /9 7 N ew  des ign box es  (al l  1 2  GA m etal) tes ted and w itnes s ed by
F DF ;  s om e tes ts  w aived by F DF .

0 3 /1 4 /9 7 P O is s ued for  1 2  GA box es  

0 3 /1 5 /9 7 F DF  procurem ent as s igns  new  buyer  (# 2 ) for  contract.

0 3 /2 0 /9 7 CGR  is s ues  Qual i ty As s urance (QA) checkl i s t indicating that
3 /1 6 " fi l let w eld w ould be placed at the ends  of each W M B
runner .

0 3 /3 1 /9 7 Contract M odification 4  i s s ued (s .n.# 4 8 2 2 6 7 ) al l  1 2  GA m etal ,
reduced w elding, reduced cos t.

0 4 /0 3 /9 7 F DF  L ow  L evel  W as te P roject (L L W ) engineer  author iz ed m oving
s er ial  num ber  plate w ithout contract m od.

0 5 /0 2 /9 7 W M B  4 8 2 4 0 3  packaged.

0 5 /1 0 /9 7 CGR  inform s  F DF  of intent to us e m ore foreign s teel .

0 5 /1 6 /9 7 F DF  s h ips  box  4 8 2 3 8 4  (fi r s t al l  1 2  GA cons truction).

0 5 /2 1 /9 7 N evada T es t S i te (N T S ) finds  B ox  4 8 2 3 8 4  leaked. 

0 5 /2 1 /9 7 N T S  noti fies  F DF  (by telephone) of leak on box  4 8 2 3 8 4  and F DF
logs  event.

0 5 /2 2 /9 7 W M B  over  pres s ur iz es  at F E M P .

0 5 /2 7 /9 7 F DF  N onconform ance 9 7 -0 1 3 8  is s ued to addres s  0 5 /2 0 /9 7  leak
identi fied by N T S .

0 6 /0 3 /9 7 F DF  W as te Cer ti f ication per form ed s ource ins pection agains t
draw ing not in contract.

DOE -N V noti fied by B echtel  N evada of a N otice of D is crepancy
on the 0 5 /2 0 /9 7  leaking W M B .
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0 6 /0 4 /9 7 W as te Cer ti f ication Officer  (W CO) increas es  cer ti f ication
over s ight s chedule to w eekly s urvei l lances  as  a res u lt of the
0 5 /2 0 /9 7  leaker .

0 6 /1 3 /9 7 L L W  engineer  notes  dis tor tion of 1 2  GA bas e due to tack
w elding of runner s .

0 6 /2 3 /9 7 L L W  engineer  reques ts  return to 1 1  GA bas es .

0 6 /2 7 /9 7 CGR  verbal ly ins tructed by F DF  buyer  to us e 1 1  GA bas es  at
increas ed pr ice.

N T S  in i tiates  Cor rective Action R eques t (CAR ) 9 7 0 1 /0 2  for
0 5 /2 0 /9 7  leaking box  incident.

0 7 /0 7 /9 7 DOE  R W AP  P rogram  M anager  s igns  CAR  9 7 0 1 /0 2 .

0 7 /1 8 /9 7 F DF  QA determ ines  us e of 1 2  GA s teel  did not violate
s pecification.

0 8 /0 7 /9 7 P T -0 0 7  revis ed am ount of abs orbent added as  a res u lt of the
0 5 /2 0 /9 7  leaker .

0 8 /0 8 /9 7 CGR  s tar ts  m anufacture of 1 1  GA bas e box  8 4 3 0 2 0 .  Delay w as
to negotiate pr ice.

0 8 /1 9 /9 7 - N T S  s urvei l lance of F DF  W as te P rogram .
0 8 /2 0 /9 7

0 9 /1 9 /9 7 N T S  clos ed CAR  from  M ay events .

0 9 /2 7 /9 7 Contract M odification 5  i s s ued to reflect us e of 1 1  GA bas es
w ith pr ice increas e.

1 0 /0 5 /9 7 N T S  finds  leak in B ox  4 8 2 7 9 3 .

1 0 /0 6 /9 7 N T S  noti fies  F DF  of leak from  box  4 8 2 7 9 3 .  

1 1 /0 9 /9 7 F DF  appoints  CT R  # 4 .

1 1 /1 2 /9 7 L L W  s ugges ts  ex tending runner  to edge of box .

1 1 /2 0 /9 7 CGR  agrees  to ex tend runner  to edge of box  s tar ting w ith
8 4 3 3 0 7 .

1 1 /2 5 /9 7 CT R  # 4  as s um es  duties . 
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1 1 /2 6 /9 7 CGR  inform s  F DF  that they had incorporated a center  plate
doubler  in box es  4 8 3 2 5 5  to 4 8 3 3 0 6 .

F DF  i s s ues  hold on box es  4 8 3 2 5 5  -  4 8 3 3 0 6 .

1 2 /0 1 /9 7 F DF  accepts  doubler  plate des ign.

1 2 /0 3 /9 7 F DF  is s ues  CAR  9 7 -0 4 3 6  on doubler  plate des ign.

1 2 /0 8 /9 7 F DF  res um es  s h ipping of "0 6 " res idues .

1 2 /1 2 /9 7 F DF  loads  truck w ith W M B s  4 8 3 0 0 4  and 4 8 3 1 4 1 .

1 2 /1 5 /9 7 M onday

1 4 2 5 F DF  noti fied of leaking box  at N T S  and logs  event.
1 6 5 4 F DF  noti fied of leaking box  in K ingm an, AZ .
1 7 0 5 F DF  E m ergency Duty Officer  (E DO) clas s i f ies  event as

T rans por tation Operational  E m ergency (trans por tation accident
involving a s h ipm ent of haz ardous  or  radiological  m ater ial
or iginating from  F E M P  in w hich the integr i ty of the s h ipm ent i s
in doubt or  cannot readi ly determ ined) and di rects  F DF
Com m unications  Center  to in i tiate E m ergency Operations
Center  (E OC) activation.

1 7 0 9 T r i -S tate M otor  Car r ier  noti fied E P A N ational  R es pons e Center
and Ar iz ona R adiological  R egulatory Agency.

1 7 1 5 F DF  AE DO noti fies  DOE -H Q E OC of T rans por tation Operational
E m ergency.

1 7 2 0 As s is tant F i re Chief K ingm an F i re Depar tm ent received
telephone cal l  from  M ojave County S her i ff Deputy.  N oti fied of a
H AZ M AT  incident involving R adiological  m ater ial ,  that the
dr iver  w as  avai lable at s cene and that i t w as  low  level  w as te.
D is patched/proceeded to s cene.  Incident S cene w as  outs ide
the norm al K ingm an F i re Depar tm ent's  jur i s diction.  S her i ff
Deputy had es tabl i s hed an ex clus ion z one of approx  3 5 0  feet. 
W hi le en route, K ingm an F i re Depar tm ent noti fied AZ
Depar tm ent of P ubl ic S afety (DP S ) T rans por tation S pecial i s t.  
K ingm an F i re Depar tm ent w as  advis ed by DP S  that AZ
R adiological  R egulatory Agency had been noti fied and w as  en
route to K ingm an AZ .

1 7 4 1 K ingm an F i re Depar tm ent ar r ived at S cene, I -4 0  W es t bound on
E x i t 6 6  ex i t ram p.  M et S her i ff Deputy on s cene.  Dur ing in i tial
dis cus s ion w ith the s her i ff deputy, K ingm an F i re Depar tm ent 
review ed s hipping paper s . T ruck dr iver  noti fied K ingm an F i re
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Depar tm ent (K DF )  As s t.  Chief that the F E M P  E OC w as  on the
phone at the P etro F uel  S tation about 6 0 0  feet aw ay. 

        ~ 1 7 5 0 K F D es tabl i s hed phone contact w ith F E M P  E m ergency
Operations  Center .  F E M P  E OC F ield Com m unicator
advis ed the on s cene com m and:   1 ) N ot to open rear
door s  of trai ler ;  2 ) that a team  from  DOE  w as  being
deployed;  3 ) load w as  “ex trem ely low  level  w as te;” and
4 ) that container  s hould not be leaking.

1 7 5 1 F E M P  E OC declared operational .
        ~ 1 7 5 5 As s t K F D Chief as s um es  Incident Com m and for  incident

s cene as  a H AZ M AT  Incident (S her i ff Deputy concur s ).
K F D as s ures  ex clus ion z one es tabl i s hed.

1 8 0 4 F E M P  E OC DOE  l iais on contacts  DOE -H Q and reques ts  R AP
T eam  as s is tance.

1 8 1 3 DOE -AL  E OC forw arded a cal l  from  DP -2 3  to the Deputy R AP
M anager .

1 8 2 3 F E M P  E OC cal ls  the AL  E OC E M B  B ranch Chief w ith
inform ation on the incident.  E M B  B ranch Chief cal l s  Deputy
M anager  of the AL  R AP  T eam  to dis cus s  plans  and res ources
avai lable.

    1 8 2 7 Deputy M anager  of R AP  T eam  noti fies  S tate of Ar iz ona
R adiation R egulatory Agency of the incident and w as  advis ed
that the S tate On S cene Coordinator  w as  AZ  DP S  Officer , w ho
w as  en route to the s cene.

1 8 3 4 K ingm an AZ  H az m at S uppor t U nit D is patched to s cene by the
K F D As s t Chief.

1 8 3 5 AZ  Depar tm ent of P ubl ic S afety officer  ar r ives  on s cene.
1 8 4 5 F E M P  S uppor t T eam  des ignated and di rected to deploy to event

s cene.  S uppor t T eam  br iefed for  technical  s uppor t role and
provided w ith res pons e k i t.

1 8 5 0 K F D H az m at S uppor t U nit ar r ives  at s cene and is  br iefed by K F D
As s t Chief.  As s igned tas k of per form ing radiological  m onitor ing
of per im eter  and per form ing vis ual  ins pection for  releas e rate
and I .D . of flu id leaking. 

1 8 5 5 F DF  E OC confi rm s  noti fications  m ade to S ecretary of E nergy,
Office of E M -1 , DOE -OH  Deputy M anager  and E DO, OE P A
(Cour tes y Cal l ),  L ocal  S takeholder .

 1 9 0 0 K F D E ntry T eam  enter s  ex clus ion z one. K F D H az m at T eam
equipm ent cons is ts  of CDV 7 0 0  and CDV 1 3 8  dos im eter .  N o
readings  above background obs erved. T eam  es tim ates  2 /3
gal lons  of clear  flu id leaked from  trai ler .

1 9 0 3 S ecretary P ena's  S enior  E nvi ronm ental  Advis or  cal led for
inform ation on the deploym ent of the AL  (R egion 4 ) vs  N V
(R egion 8 ) R AP  T eam .



T YP E  B  ACCIDE NT  IN VE S T IGAT ION B OAR D R E P OR T  -  F E R N AL D E N VIR ONM E N T AL  M ANAGE M E NT
P R OJ E CTB -6

1 9 1 5 Deputy m anager  of R AP  T eam  conference cal l s  w ith DOE -AL
and DOE -N V R AP  T eam  m anager s  dis cus s  res pons e tim es . 
DOE -N V res pons e tim e greater  than AL  team .  AL  R AP  team  to
deploy.

1 9 2 0 K F D E ntry T eam  ex i ts  ex clus ion z one. As s um es  a m onitor ing
and obs ervation pos ture at event s cene to w ait for  AL  R AP
T eam .

1 9 2 5 AL  E OC contacts  DOE -H Q to provides  update on R AP  T eam
dis patch.

1 9 3 0 F E M P  E OC in i tiates  recovery planning.
1 9 5 5 F E M P  R es pons e T eam  m em ber  receives  res pons e k i ts  and

proceeds  to ai rpor t for  2 0 5 0  fl ight to L as  Vegas , N evada.
        ~ 2 1 0 0 F DF  Operations  Advis or  in the F E M P  E OC cal led N T S  Ops

M anager  to determ ine w hich trucks  w ere at N evada T es t
S i te and w hich w ere s ti l l  in  trans i t.   T he N T S  Ops
M anager  w as  not aw are of the K ingm an incident and
provided the inform ation on the trucks .  T he F E M P  E OC
did not contact the DOE  N V E OC.

2 1 0 6 AL  E OC fax es  s i tuation repor ts  to DP -2 3 , DOE -H Q E OC and AL
m anagem ent.

2 1 3 0 F E M P  S uppor t T eam  en route and contacts  F E M P  E OC for
update.  F E M P  E OC fax ed inform ation for  the w as te
character iz ation to K F D As s t Chief.

2 2 0 0 AZ  R adiation R egulatory Agency (R R A) ar r ives  at event s cene. 
B r iefed by K F D As s t Chief and s et up “U nified Com m and”.  AZ
R R A cons idered enter ing ex clus ion z one for  reconnais s ance but
col lective decis ion m ade to aw ait ar r ival  of DOE  R AP  T eam .

2 2 5 0 AL  R AP  T eam  ar r ives  on s cene.  Ar iz ona Depar tm ent of P ubl ic
S afety Officer  i s  the S tate On S cene Coordinator .

2 3 0 0 AL  R AP  T eam  radiological  s urvey of truck dr iver  and K F D
turnout gear  indicated no contam ination. (U s ed E S P  w ith AC-3
probe for  alpha and E S P  w ith tube pancake probe for
beta/gam m a.)

2 3 3 0 T ruck and ex clus ion z one s urveys  indicated no m eas urable
increas e in background levels  w ith both probes .

1 2 /1 6 /9 7 T ues day

0 0 0 1 R AP  T eam  opens  trai ler  w ith s eal  #  0 1 6 8 1 .  L iquid obs erved
near  W M B s  at rear  of trai ler .   N oted s trong odor  ins ide trai ler ;
needed m ore inform ation to determ ine i f odor  i s  haz ardous . 
Cordoned area to as s es s  pos s ible haz ardous  cargo. 

0 0 0 2 R AP  T eam  inform ed by  F E M P  E OC that odor  i s  norm al and
m ater ial  w as  s ludge.

0 0 0 5 R AP  T eam  reentered ex clus ion area.
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0 0 3 9  K F D H AZ M AT  S uppor t T ruck releas ed from  s cene.
0 1 0 8 R AP  T eam  s urveys  box es , no contam ination found. F ine s and

l ike m ater ial  on floor  of trai ler .   U ni fied Com m and, including AZ
DP S , AZ  R AD R E G, K IN GM AN  AZ  F D IC and R AP  T eam
develops  “plan of action” to aw ait F E M P  S uppor t T eam . 
R educes  ex clus ion z one to the per im eter  of the truck.

0 1 1 5 F E M P  E OC decides  to s tand dow n.
0 1 5 5 R AP  T eam  leaves  s cene.  T rai ler  locked and dr iver  res um es

control  of trai ler .

0 2 0 0 F E M P  E OC s tood dow n for  the night w ith recovery plan to
return W M B  to s trong tight condition and dr ive truck to N T S .  A
form al w r i tten recovery plan w as  not com pleted w hen the
F E M P  E OC s tood dow n.  N o change in event clas s i f ication
m ade;  noti fication of E OC s tand dow n m ade to H Q.

0 2 0 8 AL  E OC s tood dow n for  the night.
0 3 0 0 F E M P  T eam  ar r ives  L as  Vegas , N V.  N oti fied by

Com m unications  Center  that s cene has  been s ecured. 
0 5 3 0 F E M P  S uppor t T eam  ar r ives  at event s cene and receives  up

date from  truck dr iver  that at 1 0 :0 0  am  local  tim e (noon E S T ) al l
par ties  w ould reconvene at event s cene.  S uppor t team
confi rm s  negative radiological  readings  and notes  trai ler  i s  s ti l l
dr ipping flu id.  T eam  then purchas es  s uppl ies  to rem ove
s hor ing and blocking m ater ial .

1 2 0 0 F E M P  T eam  back at event s cene. 
1 2 2 6 F E M P  E OC dow ngraded event to U nus ual  Occur rence
1 2 3 0 R AP  T eam , AZ  DP S  and K F D returns  to incident s cene.
1 3 0 2 S hor ing for  s h ipping s tabi l i ty rem oved to ins pect bottom  of

box es .  Ins pection of the under s ide of the rear  m os t box
revealed a "w eld fault" on the center  runner .

1 3 1 7 Direct fr i s k  of the under s ide of the box  indicated about 7 0
Counts  per  m inute (cpm ) above background w ith a GM  probe
and 3 5 0  cpm  above background w ith an E cectra probe.
(K ingm an background is  low er  than F ernald background.) 
T hes e levels  are below  l im its  and pos e no real  indication of a
radiological  H az ard as  determ ined by F E M P  S uppor t T eam .  N o
alpha contam ination found.

1 3 5 3 AL  R ap T eam  turns  s cene over  to the F E M P  T eam .  AL -R AP
T eam  leaves  s uppl ies  for  F E M P  T eam .  F E M P  T eam  prepares
plan for  field repair  of leaking box .

1 4 1 5 Only truck dr iver  and F E M P  T eam  rem ain at s cene.
1 4 3 0 AL  E OC fax es  final  s i tuation repor t.   
1 5 3 0 E pox y patch appl ied to vis ible end of las t box  in truck

(# 8 4 3 1 4 1 ).
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1 6 0 0 AL  R AP  team  depar ts  K ingm an, AZ .
1 6 3 0 F E M P  T eam  ins pects  patch;  noticed s igni ficant decreas e in leak

rate.  Appl ied s econd coat of epox y.  Decided to let patch cure
overnight.  B r iefed F E M P  W as te M anagem ent on cur rent s tatus
and plans .  S ecured trai ler  and releas e control  of truck back to
the dr iver .

 F DF  noti fied of four  additional  leaking box es  at N T S  (total  of 5
th is  w eek)

1 2 /1 7 /9 7 W ednes day
 

F DF  forw ards  M od 6  (ex tend runner  to edge of box ) to CGR .
0 7 0 0 F E M P  T eam  obs erves  trai ler  s ti l l  dr ipping flu id and ins pected

load. L eak in patched box  had s topped.  R eques ted s uppor t
from  F DF  to ins pect enti re s h ipm ent.

0 9 0 0 F E M P  T eam  contacts  N T S  Ops  M anager  to s tatus  avai labi l i ty of
s uppor t from  N T S .  F E M P  T eam  found avai lable local  rental
equipm ent.

1 0 0 0 F E M P  T eam  confi rm s  avai labi l i ty of per s onnel  and equipm ent
from  N T S  to s uppor t recovery.

1 2 3 0 Confi rm ation of OH M  contract for  K ingm an E m ergency
R es pons e fax ed to OH M  by F DF  W as te M anagem ent.

1 5 0 0 F E M P  T eam  advis ed by F DF  that OH M  w as  to as s um e recovery
operations . w ith a m obi l i z ation tim e of five to s even hour s ;  pan
trai ler  en route;  and s hipm ent w as  to be routed to F E M P  via
rever s e route.  T rai ler  s ecured and control  returned to truck
dr iver .

1 2 /1 8 /9 7 T hur s day

0 8 0 0 F E M P  T eam  m eets  OH M  at lodging to dis cus s  recovery plan.  
0 9 0 0 E ntourage as s em bles  at s cene and takes  control  of trai ler .  

R epacking s tar ted.
1 1 0 0 P an trai ler  ar r ives  w ith bad gas ket;  replacem ent gas ket ordered

from  T r i -S tate.

1 2 /1 9 /9 7 F r iday

0 3 0 0 OH M  com pletes  loading pan trai ler .   T rai ler  locked, w eighed,
and parked in P etro lot.   R ecovery team  s tand dow n for  the
night.

1 1 0 0 R ecovery team  returns  to trai ler ,  ver i fied s i te left clean in the
dayl ight, reconfi rm ed negative radiological  readings  and
com pleted s hipping docum ents  received from  F DF  traffic
m anagem ent.
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1 7 0 0 Gas ket for  pan trai ler  ar r ives  and is  ins tal led.  D r iver  br iefed by
F E M P  T eam  on s h ipping paper s .  S ealed trai ler  door .

1 7 3 0 T ruck depar ts  for  F E M P  , OH M  com pletes  dem obi l i z ation and
F E M P  T eam  depar ts  for  L as  Vegas .

1 2 /2 1 /9 7 S unday

 0 3 1 0 T ruck ar r ives  at F E M P .
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T his  P age Intentional ly L eft B lank
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AP P E N D IX C

N oti fications  M ade R egarding the L eaking W as te Container s  at K ingm an,
Ar iz ona

N ot if icat ion N ot if icat ion D ate and T im e R equirem ent  for
M ade B y: M ade T o: of  N ot if icat ion N ot if icat ion

(E as tern
S tandard

T im e)

T r i s m  T ruck T r i s m /T r iS tate 1 2 /1 5 /9 7 T r i s m /T r i -S tate
Dr iver E m ergency 1 6 3 0 E m ergency P rocedure

Contact N um ber

T r i s m  T ruck M ojave County 1 2 /1 5 /9 7 T r i s m /T r i -S tate
Dr iver 9 1 1 ~ 1 6 4 5 E m ergency P rocedure

and F E M P  S hipping
P aper s

T r i s m  T ruck F E M P  2 4 hr 1 2 /1 5 /9 7 F E M P  S hipping P aper s
Dr iver E m ergency 1 6 5 4 and F E M P

N um ber/F DF T rans por tation
AE DO E m ergency P lan

F DF  AE DO F DF  E DO 1 2 /1 5 /9 7 F E M P  T rans por tation
1 7 0 5 E m ergency P lan

(Operational
E m ergency)

F DF  Com m . E m ergency 1 2 /1 5 /9 7 F E M P  E m ergency P lan
Ctr . R es pons e 1 7 0 8

Organiz ation
Group P age

F DF  AE DO H Q'S  E OC W atch 1 2 /1 5 /9 7 F E M P  E m ergency P lan
Office 1 7 1 5

T r i s m U S  E P A N ational 1 2 /1 5 /9 7 T r i s m /T r i -S tate
E m ergency R es pons e Center  ~ 1 7 0 5 E m ergency R es pons e
Duty Officer P rocedure

T r i s m AZ  R adiation 1 2 /1 5 /9 7 T r i s m /T r i -S tate
E m ergency R egulatory ~ 1 7 1 5 E m ergency R es pons e
Duty Officer Author i ties P rocedure



N ot if icat ion N ot if icat ion D ate and T im e R equirem ent  for
M ade B y: M ade T o: of  N ot if icat ion N ot if icat ion

(E as tern
S tandard

T im e)
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M ojave K ingm an F i re 1 2 /1 5 /9 7 / K ingm an F D is  neares t
County Dept. H az m at 1 7 2 0 H AZ M AT  res pons e to
S her i ff’s Chief I -4 0 /E x i t 6 6
Depar tm ent
(On S cene)

F E M P  E OC K ingm an On 1 2 /1 5 /9 7 F E M P  T rans por tation
S cene Incident 1 7 5 0 E m ergency P lan
Com m and

F E M P  E OC DOE  H Q E OC 1 2 /1 5 /9 7 F E M P  T rans por tation
(DOE  L iais on) (DP -2 3 ) 1 8 0 4 E m erency P lan/E vent

R AP  T eam  As s t. Dr iven
R eq

H Q's DOE  AL  Duty 1 2 /1 5 /9 7 R AP  R egional  P lans
E OC/DP -2 3 Officer  &  S N L 1 8 1 3 (AZ  i s  in R egion 4 /AL )

R AP  T eam  CP T

R AP  T eam S tate of Ar iz ona 1 2 /1 5 /9 7 R AP  R egional
R egulatory 1 8 2 7 P rocedures /R eques t
Author i ties confi rm ation &

author i ty to proceed to
K ingm an, AZ

F E M P  E OC S ecretary of 1 2 /1 5 /9 7 S ignificant E vent
E nergy, DOE  E M - Al l  m ade by dr iven, S ecretary
1 , DOE -OH , OH - ~ 1 8 5 5 m em orandum  for
E P A, L ocal "T im ely N oti fication of
S takeholder s E m ergencies  and

S ignificant E vents "

F E M P  E OC N T S  Operations 1 2 /1 5 /9 7 E vent Dr iven
(R eques t for  data ~ 2 1 0 0
on s h ipm ents  en
route)
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AP P E N D IX D

Docum ents  and R eferences

 1 . F act S heets  1 9 9 7 -0 0 5 6  for  Off-norm al Occur rences  of L eaking W hite
M etal  B ox es  (W M B ) and fi r s t update

 2 . P rocedures

P T -0 0 0 7 P ackaging L ow -L evel  R adioactive W as te (L L R W ) in M etal
B ox es  for  S hipm ent, R ev. 4 , E ffective 8 /7 /9 7

P T -0 0 1 1 E valuating L ow -L evel  R adioactive W as te (L L R W ) S tream s
for  S hipm ent to the N evada T es t S i te (N T S )

QA-0 0 0 5 Ins pection of P rocured M ater ial ,  E quipm ent, W ork in
P roces s  and L ow  L evel  W as te P roject T rain ing and
Qual i fication P rogram  Des cr iption, R ev. 0 , E ffective
1 0 /3 1 /9 7

 3 . F E R M CO (F DF ) S ubcontract 9 5 M B 0 0 4 8 3 0  and M odifications  1 -6

 4 . M ater ial  E valuation F orm s  (M E F s ) 

 5 . W M B  S hipm ent Video (1 7 1 5 0 9  is  las t on video)

 6 . S um m ar ies  of Interview s  conducted by D. K oz low s ki  of operator s  on
1 2 /2 3 /9 7 . 

 7 . CGR  Internal  QC W ork Ins pection Order s  Dated 9 /5 /9 5  and 3 /2 2 /9 7  

 8 . W as te M anagem ent Organiz ational  Char ts  (1 0 /1 /9 7  and 1 /1 /9 8 )

 9 . S hipping R ecords  for  4  S hipm ents  (pre/pos t loading) 9 8 -0 1 8 , 9 8 -0 2 1 ,
9 8 -0 2 5 , 9 8 -0 5 2

1 0 . M em o from  Alm  to D is tr ibution on S us pens ion of L ow -L evel  W as te
S hipm ents  via "W hite B ox es " P ending F ernald Inves tigation, Dated
1 2 /2 9 /9 7

1 1 . CGR  P re-Aw ard S urvei l lance

1 2 . N evada T es t S i te W as te Acceptance Cr i ter ia

1 3 . M em o Inform al N ote to T he S ecretary from  Al  Alm , dated 1 2 /2 3 /9 7 ,
"S hipping Incident E n R oute to N evada T es t S i te"
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1 4 . S hipping R ecords  for  3  additional  s h ipm ents  (0 9 -0 1 3 , 9 8 -0 2 3 , 9 8 -
0 5 1 )

1 5 . Al l  F DF /CGR  Cor res pondence beginning 1 9 9 5  (received through
1 2 /1 6 /9 7 )

1 6 . Or iginal  S ol ici tation (R eques t for  P ropos al)

1 7 . S pecification Changes  Chronology of F DF  P urchas e Order
9 5 M B 0 0 4 8 3 0  (Draft)

1 8 . DOE  L etter  Decem ber  2 3 , 2 9 9 7  to J ohn S attler  from  R unore W ycoff.
Doe-N V, T rans m ittal  of Cor rective Action R eques ts  (CAR s ) Is s ued as  a
R es ult of the W as te S tream  ON L O-0 0 0 0 0 0 0 0 6  L eaking B ox es
Identi fied Dur ing the W eek of Decem ber  1 5 , 1 9 9 7

1 9 . AE DO Dai ly E vent L og for  1 0 /6 /9 7

2 0 . F DF  N onconform ance R epor t F orm  9 7 -0 1 3 8 , D is covered 5 /2 0 /9 7 , N T S

2 1 . CGR  N VO-3 2 5  S trength T es t,  C-9 5  (F u l l  H eight) Container  (for  M ods
5 & 6 )

2 2 . Video -  W hite M etal  B ox  Inves tigation T eam  Dub

2 3 . P hotographs  6 7 8 8 -2 2 3 -2 9 7  taken 1 /7 /9 8  dur ing ins pection of s econd
K ingm an leaking box

2 4 . Cor res pondence on P r ior  F E M P  L eaking B ox es  (beginning 1 9 9 1 )

2 5 . Occur rence R epor ts  on L eaking B ox es

2 6 . DOE -F E M P  T rans por tation E m ergency P lan, P L -3 0 4 3

2 7 . CGR  W elding P rogram  and Cer ti f icates

2 8 . D ical i te s pecs  (barely readable -  reques ted better  copy, received
1 /2 1 /9 8 )
W ater  W orks  s pecs
Quik-S ol id s pecs

2 9 . M S DS  num ber s  1 0 0 7 2  (D ical i te S peed P lus ) and 1 2 2 1 7  (D ical i te)

3 0 . R ecord of Independent R eview  (P rocurem ent Docum ent)
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3 1 . M em orandum  dated 1 2 /2 4 /9 7 , S traka to Ives , "R egion 4  Deploym ent
to K ingm an, Ar iz ona, on Decem ber  1 5 , 1 9 9 7 "

3 2 . Qual i ty E valuation P lans , QA P rocedure QP -7 .0 6 , R ev. 3 , E ffective
8 /1 5 /9 7

3 3 . F E R M CO (F DF ) letter ,  E . S traub to B .R . L yons , dated 4 /2 6 /9 7 ,
"F E R M CO R E QU E S T  F OR  P R OP OS AL  (R F P ) N O. F 9 5 P 1 6 6 9 7 ,
AM E N DM E N T  N O. 1 "

3 4 . DOE  L etter  P ar s ons  to Green, DOE -1 0 3 5 -9 7 , dated 6 /2 7 /9 7 ,
"E valuation of 9 7 -2  P er form ance Objective Cr i ter ia 1 .G"

3 5 . DOE  L etter  Craig to B radburne, DOE -0 6 2 5 -9 7 , dated 3 /1 4 /9 7 , "DOE
Order  5 4 8 0 .1 9  "Conduct of Operations  at Depar tm ent of E nergy
F aci l i ties " P er form ance-B as ed As s es s m ent R es ults "

3 6 . Chronology for  S hipm ent 9 7 -2 0 7

3 7 . Chronology for  S hipm ent 9 7 -3 2 7

3 8 . Inform ation on CGR  s hipm ents  after  5 /2 1 /9 7  -  1 1 2

3 9 . CGR  P urchas es  by draw ing and des cr iption

4 0 . M em orandum  to J ohn S attler  from  R unore W ycoff,  dated 1 2 /8 /9 7 ,
T rans m ittal  of DOE /N V R adioactive W as te M anagem ent P rogram
Audit R epor t

4 1 . R ecord of Independent R eview  for  CGR  Com pacting, 9 5 M B 0 0 4 8 3 0

4 2 . CGR  P re-Aw ard S urvei l lance

4 3 . Videotapes  CGR  tes ting C-9 5  and C-9 5 1 2 , 6 /2 8 /9 5  (5 3  m inutes  and
1 0 0  m inutes )

4 4 . S andia N ational  L aborator ies ' Analys is  of W as te B ox  4 8 3 1 4 1  (via fax )

4 5 . Chronology for  S hipm ent 9 8 -0 5 2  (K ingm an)

4 6 . S urvei l lance R epor t "As s es s m ent of the Operation of the R T R  S ys tem ,
S urvei l lance N o. 9 8 -0 0 2 1 , dated 1 /1 4 /9 8

4 7 . F DF  N onconform ance R epor ts  8 /9 5  to 1 2 /9 6
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4 8 . CGR  draw ing, box  1 /2  height s pecs

4 9 . AS T M  Des ignation:  D  4 3 5 9  -  9 0  S tandard tes t M ethod for
Determ ining W hether  a M ater ial  i s  a L iquid or  a S ol id

5 0 . B echtel  L etter  S ygitow icz  to Dever , dated 6 /3 /9 7 , N otice of
D is crepancy R egarding Incom ing W as te S hipm ent N um ber
W M L 9 7 2 0 7  F ernald E nvi ronm ental  M anagem ent P roject (P roject N o.
0 4 0 4 6 )

5 1 . S hipping Order  for  N uclear  M ater ial  W M L 9 7 3 2 7

5 2 . S hipping Order  for  N uclear  M ater ial  W M L  9 7 2 0 7

5 3 . P aint F i l ter  L iquids  T es t (m ethod us ed to determ ine com pl iance w ith
4 0 CF R 2 6 4 .3 1 4  and 2 6 5 .3 1 4 .

5 4 . M ethod 9 0 9 6  -  L iquid R eleas e T es t (L R T ) P rocedure

5 5 . W as te Acceptance Overview  Checkl i s t (1 0  per form ed pr ior  to
1 2 /2 3 /9 7  L etter  w ith nonconform ance to S attler ,  1  per form ed 1 /1 4 /9 8 )

5 6 . J us ti f ication for  Aw ard -  P rocurem ent of S trong-T ight M etal  S hipping
Container s

5 7 . CGR  Cor res pondence for  1 9 9 5

5 8 . K ingm an AZ  l iquid lab res ul ts

5 9 . S tanding W ater  S am ples  -  S haking T es t R es ults

6 0 . S andia N ational  L aborator ies  M em orandum  "R eques t for  Clar i f ication
and Additional  Inform ation" w ith attachm ents , dated 1 /2 2 /9 8

6 1 . F DF  L etter  C:W M M T P :9 8 -0 0 1 , P aine to K oz low s ki ,  dated 1 /2 1 /9 8 ,
Com m ents  on Draft DOE  T ype B  Inves tigation T eam  R epor t

6 2 . P aint F i l ter  L iquids  T es t (M ethod 6 5 2 7 )

6 3 . F ax  from  P aul  L iebendor fer  -  Com m ents  on T ype B  F actual  Draft 

6 4 . Chronological  H is tory of F ernald E nvi ronm ental  M anagem ent P roject
S hipm ents  of L eaking W as te P ackages
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Individuals  Interview ed for  T ype B  Inves tigation by P os i tion 

F luor  Daniel  F ernald W as te Operations  S taff

 1 . S upervis or  of L oading T rucks
 2 . H az ardous  W as te T echnician (H AZ W AT ) 1
 3 . H AZ W AT  2
 4 . H AZ W AT  3
 5 . W as te Character iz ation T eam  Coach
 6 . H AZ W AT  4
 7 . H AZ W AT  5
 8 . M otor  Vehicle Operator  (M VO) 1
 9 . H AZ W AT  6
1 0 . M VO 2  and H AZ W AT  7
1 1 . L ow  L evel  W as te S hipping T eam  L eader  and L ow  L evel  W as te T eam

L eader
1 2 . W as te Acceptance M anager , W as te Acceptance Officer  for  N evada

T es t S i te (N T S )
1 3 . L ow  L evel  W as te Operations  T eam  Coach
1 4 . Area S upervis or  of L ow  L evel  W as te S hipping and T eam  L eader  L ow

L evel  W as te W as te T echnicians
1 5 . P rogram  Coach for  W as te S ervices  and W as te M anagem ent

T echnology P rogram s
1 6 . T raffic M anagem ent, L ow  L evel  W as te (L L W ) Group 
1 7 . L ow  L evel  W as te T eam  Coach
1 8 . Qual i ty As s urance (QA), T eam  T echnical  S pecial i s t,  W as te

M anagem ent T echnology D ivis ion
1 9 . Alternate W as te Cer ti f ication Official
2 0 . T raffic M anager , T raffic S ection of W as te S ervices
2 1 . W as te Acceptance M anager , W as te Acceptance Officer  for  N T S
2 2 . QA M anager  in W as te M anagem ent and T echnology D ivis ion
2 3 . P roject E ngineer  for  L L W
2 4 . Alternate W as te Cer ti f ication Official
2 5 . T echnical  R epres entative on W M B  and L L W  P roject E ngineer
2 6 . QA T eam  T echnical  R epres entative, w orks  R eal  T im e R adiography

(R T R )
2 7 . F DF  E ngineer ing T eam  Coach for  T echnical  S ection
2 8 . L ow  L evel  W as te Operations  T eam  Coach
2 9 . R ad E ngineer  for  M ix ed W as te
3 0 . L ow  L evel  W as te P roject M anager
3 1 . T raffic M anager  of T raffic S ection
3 2 . T raffic M anagem ent, L ow  L evel  W as te Group
3 3 . Vice P res ident for  W as te M anagem ent and T echnology
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3 4 . W as te M anagem ent T echnology P rogram  Coach
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F luor  Daniel  F ernald P rocurem ent and Acquis i tions  S taff

3 5 . Acquis i tion M anager  m atr ix ed to the W as te M anagem ent and
T echnology S i los  P roject

3 6 . Contract Adm inis trator  res pons ible for  placem ent of W hite M etal  B ox
order  and adm inis tered i t through 2 /9 7

3 7 . P rocurem ent B uyer
3 8 . Cos t Account M anager  for  L ow  L evel  W as te

F luor  Daniel  F ernald E m ergency Operations  S taff

3 9 . E m ergency P reparednes s  M anager
4 0 . Deputy E m ergency D irector , E m ergency Duty Officer
4 1 . T eam  T echnical  S pecial i s t
4 2 . S i te U ti l i ty E ngineer  As s is tant E m ergency Duty Officer

DOE -F E M P  S taff

4 3 . DOE  Deputy As s oc. D i rector  for  S afety and As s es s m ent
4 4 . DOE  W as te M anagem ent T eam  L eader
4 5 . DOE  F aci l i ty R epres entative
4 6 . DOE  D irector
4 7 . DOE  F aci l i ty R epres entative
4 8 . DOE  P roject M anager
4 9 . DOE  E nvi ronm ental  E ngineer
5 0 . DOE  P rogram  Analys t

Other  DOE  S taff

5 1 . DOE  Contract Officer
5 2 . DOE  Contracts  T eam  L eader  (T elephone)
5 3 . DOE  E H  S i te R epres entatives  (T elephone)
5 4 . DOE  P roject M anager  for  W as te Operations  and T echnical  L ead for

L L W  D is pos al ,  and W as te Operations  L L W  P roject M anager
(T elephone)

5 5 . DOE  Contracts  T eam  L eader  (T elephone)
5 6 . S andia N ational  L aboratory (T elephone)

Out of Area P ar ticipants

5 7 . As s is tant Chief, K ingm an F i re Depar tm ent (T elephone)
5 8 . Ar iz ona Depar tm ent of E nvi ronm ental  Qual i ty (T elephone)
5 9 . Ar iz ona Depar tm ent of P ubl ic S afety Officer  (T elephone)
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6 0 . T r i -S tate M otor  Car r ier  (T elephone)
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S um m ary E vents  And Caus al  F actor s
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E XH IB IT S

F igure 2 .1 T he L eaking T rai ler

F igure 2 .2 L eaking Container s  W ith in a P las tic Overw rap

F igure 2 .3 B ox  4 8 3 0 0 4

F igure 2 .4 B ox  4 8 3 1 4 1

F igure 2 .5 T he Cracked Area on B ox  4 8 3 1 4 1  S ent to S andia N ational
L aborator ies

F igure 2 .6 L oaded Container  S how ing Indications  of P aint Cracking

F igure 2 .7 T he M etal  Container  T es ted

F igure 2 .8 Clos eup of the Center  R unner  Area on the M etal  Container
T es ted

F igure 2 .9 S igni ficant B ar r ier s

T able 2 -1 Change Analys is

T able 2 -2 Caus al  F actor s

T able 3 -1 Conclus ions  and J udgem ents  of N eed

T able E S -1 Conclus ions  and J udgem ents  of N eed


